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(54) DISPLAY ELEMENT AND DEVICE 

(57)Abstract: . 

PROBLEM TO BE SOLVED: To realize a display element 
having low driving voltage and high response 
performance. 

SOLUTION: The display element 100 includes comb- 
shaped electrodes 4,and a flat-plate-shaped electrode 5 
as electric field applying means. A negative liquid crystal 
material A in a dielectric substance layer 1 showing an 
isotropic phase is aligned by an electric field in a 
substrate in-plane direction generated between 
respective electrodes of the comb-shaped electrodes 4 
and an electric field in a substrate normal direction 
generated between the comb-shaped electrodes 4 and 
the flat-plate-shaped electrode 5. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the display device equipped with an electric-field impression means means to produce electric 

field, in the dielectric matter layer pinched by the substrate of the pair which counters, and the 

substrate of the above-mentioned pair, and the above-mentioned dielectric matter layer. 

At the time of no electrical-potential-dHference impressing, the optical isotropy is shown in the 

above-mentioned dielectric matter layer, and the liquid crystallinity matter which optical 

anisotropy discovers is included in it by impressing an electrical potential difference, 

The above-mentioned electricHield impression means is a display device characterized by 

producing the first electric field containing the line of electric force of a direction perpendicular 

to the above-mentioned substrate side, and the second electric field containing the line of 

electric force of a direction parallel to the above-mentioned substrate side. 

[Claim 2] 

The above-mentioned electricHield impression means consists of the first electrode and the 
second electrode which were formed in one substrate, and the third electrode formed in the 
substrate of another side. 

The first electric field of the above are produced by impressing an electrical potential difference 
between the first electrode of the above, and the third electrode, and between the second 
electrode of the above, and the third electrode. 

The display device according to claim 1 characterized by. producing the second electric field of 
the above by impressing an electrical potential difference between the first electrode of the 
above, and the second electrode. 
[Claim 3] 

The first electrode of the above and the second electrode of the above have two or more 
parallel electrode pairs mutually, respectively. 

The display device according to claim 2 characterized by being arranged by turns so that the 
above-mentioned electrode pair in the first electrode of the above and the above-mentioned 
electrode pair in the second electrode of the above may become parallel mutually in the 
direction parallel to the substrate side of the above-mentioned substrate. 
[Claim 4] 

Each above-mentioned electrode pair in the first electrode of the above and the second 
electrode is a display device according to claim 3 characterized by consisting of a configuration 
which extends in an one direction. 
[Claim 5] 

Each above-mentioned electrode pair in the first electrode of the above and the second 
electrode is a display device according to claim 3 characterized by seeing from [ of the above- 
mentioned substrate side ] a normal, and having a zigzag configuration. 
[Claim 6] 
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The third electrode of the above is a display device given in any 1 term of claims 2-4 
characterized, by having the potential of an average' of the potential in the first electrode of the 
above, and the second electrode of the above. 
[Claim 7] 

A display device given in any 1 term of claims 2-6 to which at least one side of the first 
electrode and the second electrode which were formed in the substrate of the method of top 
Norikazu and its substrate, the third electrode formed in the substrate of another side and its 
substrate, and ** is characterized by the transparent thing to the light. 
[Claim 8] 

The above-mentioned liquid crystallinity matter is a display devide given in any 1 term of claims 
1-7 characterized by the dielectric constant of the direction of a minor axis of a molecule 
consisting of a larger liquid crystal molecule than the dielectric constant of the direction of a 
major axis. 
[Claim 9] 

The above-mentioned liquid crystallinity matter is liquid crystallinity matter which carries out 
phase transition to a nematic phase and an isotropic phase, 

A display device given in any 1 term of claims 1-8 characterized by showing the optical isotropy 
at the time of no above-mentioned electrical-potential-difference impressing when the above- 
mentioned liquid crystallinity matter pi^esents an isotropic phase. 
[Claim 10] 

The molecule which constitutes the above-mentioned liquid crystallinity matter, 

A display given in any 1 term of claims 1-9 characterized by having the order structure below 

optical wavelength at the time of no electrical-potential-difference impressing, and for the 

above-mentioned order structure changing by impressing an electrical potential difference, and 

showing optical anisotropy. 

[Claim 11] 

the liquid crystal molecule of the liquid crystallinity matter contained in the above-mentioned 
dielectric matter layer between at least one side of the above-mentioned substrate, and the 
above-mentioned dielectric matter layer — the first electric field of the above, and the second 
electric field — — a display device given in any 1 term of claims 1-10 characterized by 
preparing the orientation film which carries out orientation in the perpendicular direction. 
[Claim 12] 

the above-mentioned orientation film — the above-mentioned liquid crystal molecule — the first 
electric field of the above, and the second electric field — ** — the display device according to 
claim 1 1 characterized by performing rubbing processing for making orientation carry out in the 
perpendicular direction. 
[Claim 13] 

the above-mentioned orientation film — the above-mentioned liquid crystal molecule — the first 
electric field of the above, and the second electric field — ** — the display device according to 
claim 1 1 characterized by coming to form many slots for carrying out orientation in the 
perpendicular direction. 
[Claim 14] 

The slot of above-mentioned a large number is a display device given in any 1 term of claims 3- 
13 characterized by consisting of a configuration which extends in the direction parallel to each 
above-mentioned electrode pair in the first electrode of the above, and the second electrode. 
[Claim 15] 

When each above-mentioned electrode pair in the first electrode of the above and the second 
electrode sees from [ of the above-mentioned. substrate side ] a normal and has a zigzag 
configuration, 

The slot of above-mentioned a large number is a display device according to claim 14 
characterized by seeing from [ of the above-mentioned substrate side ] a normal, and consisting 
of a configuration which extends at zigzag in the direction parallel to each above-mentioned 
electrode pair in the first electrode of the above, and the second electrode. 
[Claim 16] 



JP-A-2006-3840 



4/45 V 



It is a display device to any 1 term of claims 1-15 characterized by forming the orientation 
nominal member for making the above-mentioned dielectric matter layer promote the 
manifestation of the above-mentioned optical anisotropy. 
[Claim 17] 

The above-mentioned orientation nominal member is a display device according to claim 16 
characterized by consisting of a chain macromolecule ingredient, mesh-like polymeric materials, 
a porosity inorganic material, or a hydrogen bond object 
[Claim 18] 

A display device given in any 1 term of claims 1-17 characterized by the chiral agent being 
added by the above-mentioned dielectric matter layer. 
[Claim 19] 

A display device given In any 1 term of claims 1-17 to which the liquid crystallinity matter 
enclosed with the above-mentioned dielectric matter layer is characterized by being the chiral 
matter. 
[Claim 20] 

The liquid crystallinity matter enclosed with the above-mentioned dielectric matter layer is a 
display device given in any 1 term of claims 1-19 characterized by a refractive index changing in 
proportion to the 2nd order of field strength. 
[Claim 21] 

The display characterized by providing the display device of a publication in any 1 term of claims 
1-20. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the display device used for a display in the condition of presenting the 
isotropic phase, and a display. 
[Background of the Invention] 
[0002] 

From the former, the liquid crystal display component using a pneumatic liquid crystal begins 
from the display device which indicates the numeric value of a clock, a calculator, etc. by the 
segmental die, and has spread widely also as the notebook PC which harnessed the advantage of 
space-saving and a low power, and a display for desktop monitors. And in recent years, LCD 
(Liquid Crystal Display)-TV is building a steadfast status as a representation rank of FPD (Flat 
Panel Display) also in the commercial scene of television currently monopolized by CRT 
(Cathode Ray Tube). 
[0003] 

By the way. in conventional LCD-TV, it has been a technical problem to raise the high-speed 
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animation response engine performance in which it can respond to an animation, and the wide- 
field-of-view angle engine performance in which an image and image quality do not change with 
the include angles to see. 
[0004] 

Namely, the Twisted Nematic (TN (Twisted Nematic)) mode which is the liquid crystal display 
mode of a pneumatic liquid crystal phase, TN mode, in plane switching (IPS (In-Plane-Switching)) 
mode which were optically compensated with the phase contrast plate. Vertical alignment (VA 
(Vertical Alignment)) mode, And although optical compensation bend (OCB (Optically 
Compensated Birefringence)) mode etc. has some which have already come out to the 
commercial scene as LCD-TV, to raise further the high-speed animation engine performance 
and the wide-Field-of-view angle engine performance is desired. 
[0005] 

Moreover, although the ferroelectric liquid crystal (FLC (Ferroelectricity Liquid Crystal)) mode or 
antiferroelectricity liquid crystal (AFLC (Antiferroelectric Liquid Crystal)) mode which the 
ferroelectricity discovered in the smectic liquid crystal phase with whenever [ order / higher 
than a pneumatic liquid crystal phase ] essentially shows the very high-speed response of 
microsecond extent, technical problems, such as shock resistance and the temperature 
characteristic, are not solved, and it has not resulted in utilization. 
[0006] 

In addition, although a polarizing plate is unnecessary and a daylight display is possible, the 
polymer dispersed liquid crystal (PDLC (Polymer Diffuse Liquid Crystal)) mode to which 
dispersion and transparence are made to switch has technical problems, like driver voltage with 
the low contrast difference of dispersion and transparence is high, and is not put in practical use. 

[0007] 

Each two or more pneumatic modes (liquid crystal display mode of a pneumatic (Nematic) liquid 
crystal phase) described above serve as means of displaying in which the liquid crystal phase of 
bulk carries out orientation change and which it takes out optically, and image quality does not 
become the same at all by the include angle to see and bearing to see. Moreover, in order to 
require the time amount of dozens - hundreds ms extent inevitably for the liquid crystal phase of 
bulk to answer, the further response[ high-speed ]-izing below several mm second is difficult. 
[0008] 

In a nematic phase, the so-called long-distance order (long range order) a liquid crystal molecule 
carries out [ the long-distance order ] orientation over the whole bulk inside a eel by the self- 
stacking tendency which the liquid crystal molecule near a substrate interface carries out 
orientation, it serves as a cause, and the liquid crystal molecule itself has according to the 
orientation restraining force of a substrate interface exists. The orientation by such long- 
distance order requires time amount until the orientation restraining force by the self-stacking 
tendency of the liquid crystal molecule itself spreads to the whole bulk inside a cel. Moreover, 
the direction of orientation of a liquid crystal molecule is also restricted in the fixed direction. 
Therefore, as long as the orientation of the liquid crystal molecule by pneumatic mode 
(pneumatic liquid crystal display mode) is used, there is essentially a limitation in implementation 
with the high-speed responsibility which becomes indispensable in LCD^TV. and extensive 
angle-of-visibility nature. 
[0009] 

On the other hand, although a display mode called FLC and AFLC which are in smectic liquid 
crystal mode can become the solution of high-speed responsibility and extensive angle-of- 
visibility nature, technical problems, such as shock resistance and the temperature 
characteristic, cannot be solved in essence. 
[0010] 

On the other hand, the means of displaying by the electronic polarization using the secondary 
electro-optical effect is proposed to these display modes using rotation of the liquid crystal 
molecule of the bulk by electric-field impression. The electro-optical effect is the phenomenon 
in which the refractive index of the matter changes with external electric fields. As the electro- 
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optical effect, there are effectiveness that the refractive index of the matter is proportional to 
the 1 St order of electric field, and effectiveness proportional to the 2nd order, and it is called the 
Pockels effect and the Kerr effect, respectively. 
[0011] 

The Kerr effect was discovered by J.Kerr (car) in 1875. and organic liquids, such as a 
nitrobenzene and a carbon disulfide, are known as an ingredient in which the Kerr effect is shown 
until now. These ingredients are used for high field strength measurement of the optical shutter 
of the above-mentioned high speed, a light modulation element, an optical deflection component, 
or a power cable etc., for example. 
[0012] 

Moreover, having a Kerr constant with a big liquid crystal ingredient is shown, and the light . 
modulation element, the optical deflection component, and the liquid crystal compound in which 
the Kerr constant which basic examination is further performed towards the application to an 
optical integrated circuit, and exceeds 200 times of the above-mentioned nitrobenzene is shown 
are also reported. 
[0013] 

The application to the display of the Kerr effect is beginning to be considered in such a situation. 
When the Kerr effect is applied to a display, since the Kerr effect essentially shows the response 
characteristic of several several microseconds - mm second, it can expect implementation of a 
high-speed response display. 
[0014] 

By the way. since the refractive index of the matter is proportional to the 2nd order of field 
strength, the Kerr effect can expect a low-battery drive relatively as compared with the Pockels 
effect proportional to the 1st order of electric field. However, as compared with the liquid crystal 
display component which does not use the Kerr effect, driver voltage may become high. 
Therefore, in order to apply the Kerr effect to a display device, it is necessary to reduce driver 
voltage. 

[0015] <BR> By the patent reference 1. orientation processing is beforehand performed to the 
substrate front face, and the technique of making the condition that it is easy to discover the 
Kerr effect is proposed there. 

[Patent reference 1] JP,2001-249363,A (open day 2001 year 9 month 14 day) 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0016] 

However, by the approach currently indicated by the patent reference 1. the range the Kerr 
effect becomes easy to discover is restricted near the substrate interface. That is. orientation 
only of the molecule near [ where orientation processing was performed ] the substrate interface 
is not carried out. Therefore, with this technique, the deer reduction of the driver voltage cannot 
be carried out only. 
[0017] 

Moreover, the orientation film which performed orientation processing on the substrate is applied 
to the patent reference 1. a big Kerr constant is expected, and it is indicated that low-battery- 
ization is realizable as a result However, the effectiveness of low-battery-izing obtained by this 
approach is not enough on real use. Moreover, the temperature requirement which can perform 
the display which used the Kerr effect with the technique of the patent reference 1 is also 
narrow, and difficult to put in practical use as a display. 
[0018] 

This originates in making the liquid crystal layer drive in an isotropic phase (an isotropic phase 

and Isotropic phase). 

[0019] 

The liquid crystallinity matter enclosed with the liquid crystal layer (dielectric matter layer) is 
making the conventional liquid crystal display drive in the condition which shows a nematic phase 
(Nematic phase). With the conventional liquid crystal display, the orientation film with which the 
liquid crystal layer performed orientation processing to the substrate interface beforehand in the 
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condition which shows a nematic phase serves as a cause, and the direction of orientation of the 
liquid crystal molecule on a substrate interface (a polar angle, azimuth) is specified. Furthermore, 
the stacking tendency of the liquid crystal molecule in this substrate interface spreads toward 
the interior of a eel according to the self-orientation capacity which the liquid crystal molecule 
itself has. Thereby, the whole liquid crystal layer of bulk switches, where orientation is carried 
out uniformly (the direction of orientation changes). 
[0020] 

On the other hand, being indicated by the patent reference 1 mainly impresses electric field in 
the isotropic phase which is a phase on a nematic phase, and it makes the refractive-index 
change (Kerr effect) proportional to the 2nd order of field strength discover. That is. if 
temperature is raised from the nematic phase, and it becomes more than a certain critical 
temperature (a Tni point, pneumatic-isotropic phase transition temperature), phase transition of 
the liquid crystal ingredient in the patent reference 1 will be carried out to an isotropic phase. 
And a liquid crystal ingredient impresses electric field to this liquid crystal ingredient, and makes 
the Kerr effect discover by the patent reference 1 in the condition which shows the isotropic 
. phase. 
[0021] 

In the isotropic phase, like the usual liquid, it is larger than the force in which the factor (kinetic 
energy) of thermodynamic fluctuation acts between molecules, and the molecule is moving and 
rotating freely. Since the self-orientation capacity committed between liquid crystal molecules in 
an isotropic phase does not work, even if it performs orientation processing to an interface, it 
seldom gets across to the interior of a cel. and even if some low-battery-ization is realizable, it 
does not result in level utilizable as a display. Furthermore, the factor (kinetic energy) of the 
above-mentioned thermodynamic fluctuation will become remarkably large if temperature rises, 
and the electrical potential difference which the Kerr effect discovers rises remari^ably. 
[0022] 

Furthermore, when applying the molecule which has negative-mold liquid crystallinity by 
generating electric field in the direction of a substrate normal for the technique of the patent 
reference 1 to the display device which carries out orientation, there is a problem that bearing of 
the direction of a molecule meior axis in a bulk field does not become settled in an one direction. 
That is, although a liquid crystal molecule tends to arrange in the direction of rubbing by 
electric-field impression near [ where rubbing processing was performed ] the substrate 
interface, in the bulk field distant from the substrate, bearing of the direction of a molecule major 
axis turns to all the directions of substrate side inboard. Even if polarization of a molecule 
arranges this, it is because polarization exists in the direction of a molecule minor axis in general. 
That is, even if polarization is carrying out orientation by electric— field impression, if a bulk field 
is seen from a transverse plane (the direction of a substrate normal), it will be a method of ** 
optically and will not contribute to an optical property. Therefore, even if it applies the technique 
of the patent reference 1 to this display device, the optical property obtained on the electrical 
potential difference of practical use level is only near the substrate, and unless the driver 
voltage easily exceeding practical use level is impressed, it cannot obtain an optical response in 
a bulk field. 
[0023] 

Moreover, although orientation bearing of a bulk field is decided almost identically to the 
direction of electric field when applying the molecule which has positive type liquid crystallinity 
for the technique of the patent reference 1 by the electric field of substrate side inboard to the 
display device which carries out orientation, by orientation processing, the field where orientation 
is low-battery-ized is only near the substrate interface, and cannot reduce driver voltage on 
practical use level too. 
[0024] 

The purpose shows the optical isotropy at the time of no electrical-potential-difference 
impressing, it is the display device which optical anisotropy discovers to electrical-potential- 
difference impression, and this invention is invention made in view of the technical problem 
mentioned above, and it offers [ driver voltage is low and ] the display device which has the 
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high-speed response engine performance, and the display using it. 

[Means for Solving the Problem] 

[0025] 

In the display device equipped with an electric-field impression means means to produce electric 
field, in the dielectric matter layer pinched by the substrate of the pair which counters, and the 
substrate of the above-mentioned pair in order that the display device concerning this invention 
may solve the above-mentioned technical problem, and the above-mentioned dielectric matter 
layer At the time of no electrical-potential-difference impressing, the optical isotropy is shown in 
the above-mentioned dielectric matter layer, and the liquid crystallinity matter which optical 
anisotropy discovers by impressing an electrical potential difference is included in it. The above- 
mentioned electric-field impression means It is characterized by producing the first electric field 
containing the line of electric force of a direction perpendicular to the above-mentioned 
substrate side, and the second electric field containing the line of electric force of a direction 
parallel to the above-mentioned substrate side. 
[0026] 

Thereby, an electric-field impression means produces electric field including the first electric 
field of the direction where line of electric force is perpendicular to the field of a substrate, and 
the second electric field of the direction where line of electric force is parallel to the field of a 
substrate, and makes the liquid crystallinity matter discover optical anisotropy by electric field 
including the first electric field and the second electric field. 
[0027] 

Therefore, impress an electrical potential difference lower than the case where one of the two 
above-mentioned electric fields exists, a dielectric matter layer is made to produce electric field, 
and it enables optical anisotropy to be discovered Therefore, the display device which has the 
high-speed response engine performance is realizable by low-battery drive. 
[0028] 

Moreover, or the first electric field of the above serve as a cause and it promotes the 
manifestation of the optical anisotropy in the second electric field of the above, when the 
second electric field of the above serve as a cause and it promotes the manifestation of the 
optical anisotropy in the first electric field of the above, it becomes possible to make optical 
anisotropy discover by impressing a lower electrical potential difference. 
[0029] 

Moreover, the first electrode and the second electrode with which the above-mentioned 
electric-field impression means was formed In one substrate, By consisting of the third electrode 
formed in the substrate of another side, and impressing an electrical potential difference 
between the first electrode of the above, and the third electrode, and between the second 
electrode of the above, and the third electrode It is desirable to produce the first electric field of 
the above and to produce the second electric field of the above by impressing an electrical 
potential difference between the first electrode of the above and the second electrode. 
[0030] 

If it is the above-mentioned configuration, an optical anisotropy will be discovered with both the 
first electric field produced according to the potential difference between the first electrode and 
the third electrode and between the second electrode and the third electrode, and the second 
electric field produced according to the potential difference between the first electrode and the 
second electrode. Therefore, the display device which is a low battery and has the high-speed 
response engine performance is realizable. 
[0031] 

Moreover, as for the first electrode of the above, and the second electrode of the above, being 
arranged by turns is desirable so that it may have two or more parallel electrode pairs mutually, 
respectively and the above-mentioned electrode pair in the first electrode of the above and the 
above-mentioned electrode pair in the second electrode of the above may become parallel 
mutually in the direction parallel to the substrate side of the above-mentioned substrate. 
[0032] 

If it is the above-mentioned configuration, the first electrode and the second electrode are 
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arranged so that an electrode pair may become parallel mutually in the direction parallel to the 
substrate side of a substrate. Thereby, the second electric field which have unifomi field 
strength between each electrode pair can be produced. Therefore, optical anisotropy can be 
made to discover by the low battery, without impressing a large electrical potential difference 
superfluously. 
[0033] 

Moreover, as for each above-mentioned electrode pair in the first electrode of the above, and 
the second electrode, it is desirable to consist of a configuration which extends in an one 
direction. 
[0034] 

If it is the above-mentioned configuration, each electrode pair in the first electrode and the 
second electrode will have extended in the one direction. Since the second electric field which 
have the line of electric force of the same direction between electrode pairs arise by this, the 
orientation of the liquid crystal molecule which constitutes the liquid crystallinity matter can be 
made to carry out in the same direction by the second electric field. Therefore, it is possible to 
consider as the configuration which optical anisotropy discovers by the orientation of the above- 
mentioned molecule. 
[0035] 

Moreover, each above-mentioned electrode pair in the first electrode of the above and the 
second electrode may be seen from [ of the above-mentioned substrate side ] a normal, and 
may have the zigzag configuration. 
[0036] 

If it is the above-mentioned configuration, each electrode pair in the first electrode and the 
second electrode sees from [ of a substrate side ] a normal, and has the zigzag configuration. 
Thereby, it sees from [ of a substrate side ] a normal and the first electric field and the second 
electric field can be formed in a zigzag configuration along with the zigzag configuration of each 
electrode pair. Therefore, optical anisotropy can be discovered In the different direction, and it 
can have two or more fields where the directions of optical anisotropy accomplish a zigzag 
configuration mutually, therefore — extensive — an angle of visibility display device is realizable. 

[0037] 

Moreover, as for the third electrode of the above, it is desirable to have the potential of an 
average of the potential in the first electrode of the above and the second electrode of the 
above. 
[0038] 

If it is the above-mentioned configuration, since it has average potential [ electrode / first 
electrode and / second ]. the third electrode can produce the first electric field which have the 
field strength same between the first electrode and the third electrode and between the second 
electrode and the third electrode. Optical anisotropy can be made to discover efficiently, without 
this impressing a large electrical potential difference superfluously. 
[0039] 

Moreover, as for both the first electrode of the above and the second electrode, the third 
electrode, or one of the two. it is desirable that the substrate with which the first electrode and 
the second electrode were formed when it consisted of an electrode of transparence and the 
first electrode and the second electrode consisted of an electrode of transparence is 
transparent, and the substrate with which the third electrode was formed is transparent when 
the third electrode consists of an electrode of transparence. 
[0040] 

If it is the above-mentioned configuration, since it will become possible to use the field of both 
fields which the field which the first electric field have produced and the second electric field in 
a dielectric matter layer have produced for a display, the display device which has a high 
numerical aperture is realizable. 
[0041] 

As for the above-mentioned liquid crystallinity matter, it is desirable that the dielectric constant 
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of the direction of a minor axis of a molecule consists of a larger liquid crystal molecule than the 

dielectric constant of the direction of a mayor axis. 

[0042] 

The orientation of the direction of a minor axis of a molecule can be made to be able to carry 
out in the direction parallel to the first electric field and the second electric field, and optical 
anisotropy can be made to discover by the above-mentioned configuration also in the bulk field 
which is distant from a dielectric matter boundary side in orientation restraining force. 
[0043] 

The aboye-mentioned liquid crystallinity matter is liquid crystallinity matter which carries out 
phase transition to a nematic phase and an isotropic phase, and when the above^-mentioned 
liquid crystallinity matter presents an isotropic phase, it is desirable that the optical isotropy at 
the time of no above-mentioned electrical-potential-difference impressing is shown. 
[0044] 

Orientation restraining force can be made to act even on a bulk field by the first electric field 
and the second electric field in the small isotropic phase of the force which acts between 
molecules by the above-mentioned configuration. Moreover, since the Kerr effect to which the 
refractive index of a liquid crystal molecule is proportional to the 2nd order of field strength in an 
isotropic phase can be Increased, a speed of response can essentially realize the display device 
which has the high-speed response engine performance using the quick Kerr effect. 
As for the molecule which constitutes the above-mentioned liquid crystallinity matter, it is 
desirable that have the order structure below optical wavelength at the time of no electrical- 
potential-difference impressing, the above-mentioned order structure changes by impressing an 
electrical potential difference, and optical anisotropy is shown. 
[0045] 

The order structure of the liquid crystal molecule which constitutes the liquid crystallinity matter 
can be changed using the first electric field and the second electric field, and optical anisotropy 
can be made to discover by the above-mentioned configuration. 
[0046] 

moreover, the liquid crystal molecule of the liquid crystallinity matter contained in the above- 
mentioned dielectric matter layer between at least one side of the above-mentioned substrate, 
and the above-mentioned dielectric matter layer — the first electric field of the above, and the 
second electric field — ♦* — the orientation film which carries out orientation may be prepared 
in the perpendicular direction 

If it is the above-mentioned configuration, the orientation film promotes the optical anisotropy 
manifestation at the time of electrical-potential-difFerence impression further, and the display 
device which optical anisotropy discovers by the low battery can be realized. 
[0047] 

moreover, the above-mentioned orientation film — the above-mentioned liquid crystal molecule 

— the first electric field of the above, and the second electric field — ** — rubbing processing 
for making orientation carry out in the perpendicular direction may be performed. 

[0048] 

If it is the above-mentioned configuration, the orientation of the liquid crystal molecule can be 
made to carry out in the same direction by the orientation film, the first electric field, and the 
second electric field by which rubbing processing was carried out. Thereby, the display device 
which optical anisotropy discovers is realizable by the low battery with the synergistic effect of 
the orientation film and electric field. 
[0049] 

moreover, the above-mentioned orientation film — the above-mentioned liquid crystal molecule 

— the first electric field of the above, and the second electric field . — *♦ — many slots for 
carrying out orientation may be formed in the perpendicular direction. 

[0050] 

If it is the above-mentioned configuration, the display device which optical anisotropy discovers 
is realizable by the low battery with the first electric field of the above and the second electric 
field, and the orientation film with which many slots are formed. 
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[0051] 

Moreover, as for the slot of above-mentioned a large number, it is desirable to consist of a 
configuration which extends in the direction parallel to each above-mentioned electrode pair in 
the first electrode of the above and the second electrode. 
[0052] 

Since bearing of the optical anisotropy manifestation by the micro groove and bearing of the 
optical anisotropy manifestation by the second electric field are in agreement when the 
component of the second electric-field impression means has a rectangular parallelepiped 
configuration if it is the above-mentioned configuration, optical anisotropy can be discovered by 
the low battery. 
[0053] 

Moreover, when each above-mentioned electrode pair in the first electrode of the above and the 
second electrode sees from [ of the above-mentioned substrate side ] a normal and has a zigzag 
configuration, as for the slot of above-mentioned a large number, it is desirable to see from [ of 
the above-mentioned substrate side ] a normal, and to consist of a configuration which extends 
at zigzag in the direction parallel to each above-mentioned electrode pair in the first electrode of 
the above and the second electrode. 
[0054] 

When it is the above-mentioned configuration and the component of the electnc-field impression 
means of the above second has a zigzag configuration, optical anisotropy can be discovered in 
the different direction, and it can have two or more fields where the directions of optical 
anisotropy accomplish a zigzag configuration mutually, therefore, a low battery — and — 
extensive — an angle of visibility display device is realizable. 
[0055] 

Moreover, the orientation nominal member for making the above-mentioned dielectric matter 
layer promote the manifestation of the above-mentioned optical anisotropy may be formed. 
[0056] 

If it is the above-mentioned configuration, an orientation nominal member assists the optical 
anisotropy manifestation at the time of electrical-potential-difference impression further, and 
the display device which optical anisotropy discovers in a low battery and an extensive 
temperature requirement can be realized. . 
[0057] 

Moreover, as for the above-mentioned orientation nominal member, it is desirable to consist of a 
chain macromolecule ingredient, mesh-like polymeric materials, a porosity inorganic material, or a 
hydrogen bond object. 
[0058] 

If it is the above-mentioned configuration, the optical anisotropy manifestation at the time of 
electrical-potential-difference impression is assisted, and an orientation nominal member with 
possible making it discovered in a low battery and an extensive temperature requirement can be 
formed appropriately. 
[0059] 

Moreover, the chiral agent may be added by the above-mentioned dielectric matter layer. Or the 
liquid crystallinity matter enclosed with the above-mentioned dielectric matter layer may be 
chiral matter. 
[0060] 

According to these configurations, the liquid crystal molecules which constitute the liquid 
crystallinity matter can be tied up by the chiral agent added by the dielectric matter layer, and 
orientation of each liquid crystal molecule can be carried out so that it is perpendicular to 
electric field, and the direction of a msjor axis may be missing from the electrode of another side 
from one electrode and may become spiral [ the direction of a major axis of each liquid crystal 
molecule ]. And optical anisotropy can be made to discover according to the rotatory polarization 
which met in the direction of the molecule major axis of light by this helical structure. Therefore, 
orientation of the liquid crystal molecule can be carried out by the low battery, without using the 
orientation film. 
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[0061] 

Moreover, as for the liquid crystallinity matter enclosed with the above-mentioned dielectric 
matter layer, a refractive index may change In proportion to the 2nd order of field strength. 
[0062] 

If it is the above-mentioned configuration, the refractive index of a liquid crystal molecule can 
exert the Kerr effect proportional to the 2nd order of field strength even on a bulk field by the 
first electric field and the second electric field. Therefore, a speed of response can essentially 
realize the display device which has the high-speed response engine performance using the 
quick Kerr effect. 

Moredver, the display by this invention is characterized by providing one of the above-mentioned 

display devices. 

[0063] 

By considering as the above-nientioned configuration, the one section of a pixel or the display 
which has the above-mentioned liquid crystal device in 1 pixel is realized. Thereby, the indicating 
equipment with which it has the high-speed response engine performance by low-battery drive 
and with which the indicating equipment which displays images, such as television broadcasting, 
and video. DVD, a word processor, a personal computer, a cellular phone, etc. are equipped, flat- 
panel display (FPD (flat panel display)) television, etc. are realizable. 
[Effect of the Invention] 
[0064] 

If it is the above-mentioned configuration, an electric-field impression means will produce 
electric field including the first electric field of the direction where line of electric force is 
perpendicular to the field of a substrate, and the second electric field of the direction where line 
of electric force is parallel to the field of a substrate, and will carry out orientation of the liquid 
crystal molecule which is presenting the isotropic phase by electric field including the first 
electric field and the second electric field. 
[0065] 

Therefore, impress an electrical potential difference lower than the case where one of the two 
above-mentioned electric fields exists, a dielectric matter layer is made to produce electric field, 
and it becomes possible to make a liquid crystal molecule discover optical anisotropy. moreover, 
responsibility improves a liquid crystal molecule orientation by the two above-mentioned electric 
fields — things can be carried out. Therefore, the display device which has the high-speed 
response engine performance is realizable by low-battery drive. 
[0066] 

Moreover, or the first electric field of the above serve as a cause and it promotes the 
manifestation of the optical anisotropy in the second electric field of the above, when the 
second electric field of the above serve as a cause and it promotes the manifestation of the 
optical anisotropy in the first electric field of the above, it becomes possible to make a liquid 
crystal molecule discover optical anisotropy by impressing a lower electrical potential difference. 

[Best Mode of Carrying Out the Invention] 
[0067] 

[The gestalt 1 of operation] 

The gestalt of 1 operation of this invention is explained based on drawing. Drawing 1 (a) is the 
sectional view having shown the outline configuration of the display device 1 00 concerning this 
operation gestalt. In addition, drawing 1 (a) shows the condition that the electrical potential 
difference is not impressed. 
[0068] 

In addition, a display is equipped with a display device 100 with a drive circuit, a signal line, the 
scanning line, a switching element etc. Moreover, a display device 100 displays by impressing 
electric field to the liquid crystal ingredient which is presenting the isotropic phase (isotropic 
phase), and making the refractive-index change (Kerr effect) proportional to the 2nd order of 
field strength discover. 
[0069] 
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The translucency substrates 6 and 7 with which a display device 100 counters as shown in this 
drawing (substrate). The ctenidium-like electrode 4 prepared in the opposed face with the 
translucency substrate 7 in the translucency substrate 6 (the first electrode, the second 
electrode), The orientation film 3 prepared so that the ctenidium-like electrode 4 might be 
covered to the above-mentioned opposed face of the translucency substrate 6. The plateHIke 
electrode 5 prepared in the opposed face with the translucency substrate 6 in the translucency ' 
substrate 7 (the third electrode). The orientation film 3 prepared so that the plateHike electrode 
5 might be covered to the above-mentioned opposed face of the translucency substrate 7, The 
opposed face with the substrate of another side in the translucency substrates 6 and 7 consists 
of polarizing plates (polarizing element) 8 and 9 prepared in the field of the opposite^'side, 
respectively, and a dielectric matter layer 1 formed between the translucency substrates 6-7 
(between the orientation film 3-2). 
[0070] 

The translucency glass substrates 6 and 7 consist of glass, for example, although it is a 
transparent substrate and especially the quality of the material is not limited to the light 
[0071] 

The negative-mold liquid crystal ingredient (negative-mold pneumatic liquid crystal ingredient) A 
is enclosed with the dielectric matter layer 1 as a liquid crystal molecule. Moreover, a display 
device 100 is made to produce the condition of not penetrating with the condition that light 
penetrates, in a display device 100 by the stacking tendency (optical anisotropy) of the liquid 
crystal molecule of the negative-mold liquid crystal Ingredient A produced by impressing electric 
field to this dielectric matter layer 1. Moreover, the thickness (eel thickness d) of the substrate 
side perpendicular direction in the dielectric matter layer 1 is 5 micrometers. 
[0072] 

Drawing 8 is an explanatory view for explaining the dielectric constant epsilon and refractive 
index n of the liquid crystal molecule in the negative-mold liquid crystal ingredient A. As shown 
in this drawing, in the negative-mold liquid crystal ingredient A. the value of dielectric constant 
epsilon** of the direction of a minor axis of a liquid crystal molecule is larger, and the value of 
delta epsilon=epsilon ||-epsiIon** becomes negative from the value of dielectric constant 
epsilonll of the direction of a msuor axis of a liquid crystal molecule. That is, a negative-mold 
liquid crystal ingredient Is a liquid crystal ingredient (liquid crystallinity matter in which the 
property of a negative mold is shown) which consists of a liquid crystal molecule which has a 
negative dielectric anisotropy. 
[0073] 

Moreover, the negative-mold liquid crystal ingredient A used with this operation gestalt mixes 
the negative-mold liquid crystal ingredient of five kinds of ester systems shown below, and 
shows the physical properties of phase-transition-temperature Tni=62 degree C of deltan=0.15, 
deltaepsilon=-14, and a nematic phase (liquid crystal phase)-isotropic phase (isotropic phase). 
Here, deltan is the difference of the refractive index ne of the direction of a major axis, and the 
refractive index no of the direction of a minor axis. Moreover, Tni is nematic phase-isotropic 
phase transition temperature. In addition, pneumatic-isotropic phase transition temperature is 
temperature (critical temperature) which carries out phase transition from a nematic phase to an 
isotropic phase, when raising temperature from a nematic phase. 
[0074] 

[Formula 1] 

■COO~<^^>-OR' 
CN CN 




[0075] 
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[0076] 
[Formula 3] 



COO 




COO 




CN 




CN CN 



[0077] 
[Formula 4] 



^ R 




COO 




OR' 



[0078] 
[Formula 5] 




COO 




CN 



[0079] 

In addition, R and R' shows an alkyi chain among each above-mentioned chemical formula. 
[0080] 

Thus, since the dielectric anisotropy has enclosed the negative negative-mold liquid crystal 
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ingredient A with the dielectric matter layer 1 with this operation gestalt, if electric field are 
impressed to the dielectric matter layer 1 , the molecule me^or axis of the negative-mold liquid 
crystal ingredient A will turn to a direction perpendicular to the direction of electric field. That is, 
the direction of the negative-mold liquid crystal ingredient A (the direction of a molecule mqjor 
axis) turns into a direction which intersects perpendicularly with electric field. 
[0081] 

In addition, with a positive type liquid crystal ingredient with the smaller dielectric constant 
epsilon** of the direction of a molecule minor axis (liquid crystal ingredient forward in a 
dielectric anisotropy), the direction of a molecule msuor axis turns to the direction of electric 
field contrary to the case of the negative-mold liquid crystal ingredient A from dielectric 
constant epsilon|| of the direction of a molecule major axis. Although the reason using the liquid 
crystal ingredient of the negative mold Instead of a positive type is explained to a detail below 
with this operation gestalt, it is both substrate side inboard electric field (the second electric 
field) and the direction electric field of a substrate normal (the first electric field), and is because 
the phase contrast (retardation) of light can be generated and an optical anisotropy can be made 
to discover, substrate side inboard electric field — a substrate side — ** — the electric field 
containing the line of electric force of an parallel direction (substrate side inboard) — it is — the 
direction electric field of a substrate normal — a substrate side — ** — they are the electric 
field containing the line of electric force of a perpendicular direction (the direction of a substrate 
normal). 
[0082] 

A polarizing plate 8 and a polarizing plate 9 restrict vibration of a light wave in the predetermined 
direction. Thereby, while the negative-mold liquid crystal ingredient A of the dielectric matter 
layer 1 is carrying out orientation in the predetermined direction, light penetrates a display 
device 100. 
[0083] 

Before the orientation film 2 and 3 encloses the negative-mold liquid crystal ingredient A with 
the dielectric matter layer 1 between the orientation film 2 and the orientation film 3, rubbing 
processing is performed to the orientation film 2 and the orientation film 3, and it gives 
orientation restraining force to the negative-mold liquid crystal ingredient A near a substrate 
Interface, and is made to carry out orientation in the fixed direction by this. In addition, by the 
display device 100. the polyimide which has a track record widely is used by the conventional 
pneumatic liquid crystal display device (mode) as the orientation film 2 and orientation film 3. 
[0084] 

Drawing 2 shows the direction of rubbing given to the orientation film 2 and 3. and the absorption 
shaft orientation of polarizing plates 8 and 9. As shown in this drawing, the directions of rubbing 
of the orientation film 2 and 3 are anti-parallel (parallel and an opposite direction; antiparallelism) 
mutually, and are the direction (the direction of y) which intersects perpendicularly with the 
electric field impressed to the substrate side of both substrates with parallel and the ctenidium- 
like electrode 4. In addition, as shown in this drawing, with this operation gestalt, a direction 
parallel to the electric field to which Z is impressed to the substrate side of both substrates by 
the direction perpendicular to both substrates, and X is impressed with parallel and the 
ctenidium-like electrode 4, and Y shall point out the direction which intersects perpendicularly 
with the electric field impressed to the substrate side of both substrates with parallel and the 
ctenidium-like electrode 4. 
[0085] 

Therefore, in drawing 1 (a), the directions of rubbing of the orientation film 3 are parallel and a 
space perpendicular direction (it is the direction of +y at drawing system of coordinates) at the 
translucency substrate 6. and the directions of rubbing of the orientation film 2 are parallel and a 
space perpendicular direction (it Is the direction of -y at drawing system of coordinates) at the 
translucency substrate 6. 
[0086] 

Moreover, as shown in drawing 2 , polarizing plates 8 and 9 are arranged at the cross Nicol's 
prism (the angle which a mutual absorption shaft makes is 90 degrees). Moreover, the direction 
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of rubbing given to the orientation film 2 and 3 and the absorption shaft orientations in polarizing 

plates 8 and 9 are arranged so that the include angle of 45 degrees may be made. 

[0087] 

Therefore, when the negative-mold liquid crystal ingredient A of a dark condition and the 
dielectric matter layer 1 which light does not penetrate when the negative-mold liquid crystal 
ingredient A of the dielectric matter layer 1 shows the optical isotropy shows optical anisotropy, 
it will be in the bright state which light penetrates. 
[0088] 

To the dielectric matter layer 1. the ctenidiumHike electrode 4 is a means to impress electric 
field in the direction of a substrate side (direction parallel to a substrate side), and the direction 
of a substrate normal (direction perpendicular to a substrate side), and ITO (stannic acid ghost 
(indium tin oxide)) which is a transparent electrode ingredient (it is a transparent electrode 
material to the light) is used for it as the metal membrane kind. As shown in drawing 1 (a), 
patterning is carried out to the shape of a stripe, and the ctenidium-like electrode 4 becomes so 
that the electrode section (electrode pair) of the shape of two or more ctenidlum prolonged to a 
space perpendicular direction (the direction of y) may counter in the x directions mutually. 
[0089] 

The top view at the time of seeing the ctenidium-like electrode 4 from a direction perpendicular 
to a substrate side to drawing 3 is shown. As shown in this drawing, the ctenidiumHike electrode 
4 consists of ctenidium-like electrode 4a (the first electrode) and ctenidium-like electrode 4b 
(the second electrode) which have been arranged by turns in the shape of a stripe, and electric 
field are produced between two-electrodes 4a and 4b by giving the potential of reversed polarity 
to this ctenidium-like electrode 4a and ctenidium-like electrode 4b, respectively. 
[0090] 

In addition, the cross section (cross section of a X-Z side) in each ctenidium-like electrode 
section is a rectangular parallelepiped configuration, the electrode width of face (width of face of 
X directions) L is 4 micrometers, and an electrode spacing (electrode spacing of x directions) S 
is 4 micrometers (refer to drawing 1 (a)). 
[0091] 

Moreover, the ctenidium-like electrode 4 functions also as a means to impress electric field in 
the direction of a substrate side normal. That is. in a display device 100. electric field are 
impressed among both substrates with the ctenidium-like electrode 4 and the plate-like 
electrode 5. 
[0092] 

In addition, the plate-like electrode 5 is formed in the front face by the side of the dielectric 
matter layer 1 in the translucency substrate 7 in the monotonous configuration. Moreover, the 
plate-like electrode 5 consists of ITO which is a transparent electrode ingredient like the 
ctenidium-like electrode 4, 
[0093] 

By the way, as shown in drawing 1 (a), it sets in the condition (condition that electric field are 
impressed to neither substrate side inboard nor the direction of a substrate side normal) that the 
electrical potential difference is not impressed to the display device 100. The negative-mold 
liquid crystal ingredient A has turned to the direction where the direction of a molecule msyor 
axis is parallel to the direction of rubbing given to each orientation film according to the 
orientation restraining force produced by rubbing processing performed to the substrate sides 2 
and 3 in the field near an interface with a substrate side (orientation film 2 and 3). That is, 
optical anisotropy is shown. 
[0094] 

On the other hand, in the bulk field inside a cel. to the negative-mold liquid crystal ingredient A, 
the factor of thermal motion is dominant and the negative-mold liquid crystal ingredient A has 
turned to the completely random direction from the orientation restraining force (force regulated 
so that orientation of the molecule may be carried out) of rubbing processing. That is. the optical 
isotropy is shown. Here, the bulk field inside a eel is a field of the eel medium-rise section on the 
ctenidium-like electrode 4 which is separated from the orientation film 2 and the orientation film 
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3 of the dielectric matter layer 1 interior. 
[0095] 

Here, the result of the experiment which investigates the optical property of a display device 1 00 
and which went to accumulate is explained. First, before using a display device 100. the display 
device 100 was heated to the temperature (T=Tni +1) on IK of the pneumatic-isotropic phase 
transition temperature (Tni) of the negative-mold liquid crystal ingredient A, and it was kept 
warm at the temperature. At this temperature, the negative-mold liquid crystal ingredient A is 
presenting the isotropic phase. In an isotropic phase, the negative-mold liquid crystal ingredient 
A has like a liquid the factor (kinetic energy) of thermodynamic fluctuation larger than the force 
of acting between molecules. Therefore, in the field except the field near a substrSte interface, 
the molecule is moving and rotating freely. 
[0096] 

Next, as shown in drawinE 1 (b), the electrical potential difference was impressed from the 
external power. That is. +9V were given to either each electrode 4a or 4b of the ctenidiumHike 
electrode 4. and the potential of OV was given to the -9V plate-like electrode 5 on another side. 
That is. the potential difference (electrical potential difference) between 18V. the ctenidium-like 
electrode 4 (4a and 4b). and the plate-like electrode 5 of the potential difference between each 
electrode 4a and 4b of the ctenidiumHike electrode 4 (electrical potential difference) is 9V. 
Thereby, field strength distribution can make a field (z-y flat surface) produce symmetrical 
electric field in the dielectric matter layer 1. 
[0097] 

At this time, the direction electric field of a substrate normal arise in the dielectric matter layer 
1 according to the potential difference of the ctenidium-like electrode 4 and the plate-like 
electrode 5. Moreover, substrate side inboard electric field arise in the dielectric matter layer 1 
according to the potential difference of ctenidium-like electrode 4a and ctenidiumHike electrode 
4b. Moreover, as field strength E|| of substrate side inboard, they are E**=9 / 5= 
1 .8v/micrometer from the conditions shown above as field strength E** of E||=18 / the 4= 4.5v 
[ micrometer ] /and the direction of a substrate normal. 
[0098] 

By impressing electric field to the dielectric matter layer 1 as mentioned above, as shown in 
drawing 1 (b), the negative-mold liquid crystal ingredient A turns to and carries out orientation of 
the direction (space perpendicular direction) of y whose direction of a molecule msiior axis is a 
direction which intersects perpendiculariy with electric field. 
[0099] 

Since the transparent electrode is used as the ctenidium-like electrode 4 and a plate-like 
electrode 5, the negative-mold liquid crystal ingredient A by moreover, the thing made to carry 
out orientation in the direction of y In the field of both each inter-electrode field (the field which 
has the die length of S. following S region) of the ctenidium-like electrode 4, and the field on 
each electrode of the ctenidium-like electrode 4 (the field which has the die length of L. 
following L field), it can consider as a light transmission condition (bright state). 
[0100] 

In addition, in a display device 100, electric field are impressed to both substrate side inboard 
and the direction of a substrate normal as mentioned above at coincidence. In this case, since 
the field strength of substrate side inboard is stronger than the field strength of the direction of 
a substrate side normal, the Kerr effect arises first in the liquid crystal molecule between each 
electrode 4a and 4b of the ctenidium-like electrode 4, and the liquid crystal molecule of that field 
carries out orientation in the direction of y. 
[0101] 

Moreover, the orientation condition of the liquid crystal molecule by the Kerr effect is 
transmitted to the liquid crystal molecule in fields other than inter-electrode [ of the ctenidium- 
like electrode 4 / each ] by the intermolecular interaction to which you are going to make it 
carry out orientation of the adjoining liquid crystal molecule in this direction. 
[0102] 

Furthermore, the orientation of the liquid crystal molecule by this intermolecular interaction 
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serves as a trigger, and a liquid crystal molecule carries out orientation in the direction of y 
according to the orientation restraining force by the electric field of the direction of a substrate 
side normal to which the orientation of the liquid crystal molecule of the negative-mold liquid 
crystal ingredient A is made to carry out in the direction of y. That is, the liquid crystal molecule 
of a bulk field carries out orientation according to the synergistic effect of two orientation 
restraining force by the electric field of an intermolecular interaction and the direction of a 
substrate side normal. The negative-mold liquid crystal ingredient A of the bulk field inside a eel 
turns to the direction of y. It is square, the bulk field inside a eel is a surrounded field in drawing 
1 (b). and hatching has been performed to the liquid crystal molecule in this field in drawing 1 (b). 

[0103] 

Next, quantum evaluation of the optical property in a display device 100 was performed by 
setting potential of the plateHike electrode 5 to OV (GND). and making it change so that the 
potential of ctenidium electrode 4a and 4b which adjoins the potential of the ctenidium electrode 
4 may maintain the condition that reversed polarity and an absolute value are equal. 
[0104] 

Consequently, the electrical potential difference Vmax between the ctenidium electrodes 4.4 
with which optical anisotropy Is discovered according to applied voltage, and light will penetrate 
under a polarizing plate cross Nicors prism. It will be in bright state, and this brightness becomes 
max to the beginning was 21V. 
[0105] 

Next, for the comparison, except not forming the plate-like electrode 5 in the translucency 
substrate 7 side, the display device 100 and the display device 101 (refer to drawing 10 } created 
similarly were prepared, and quantum evaluation of the optical property was performed. 
[0106] 

Vmax was 49V when the potential in the ctenidium electrode 4-4 which acUoins the electrical 
potential difference impressed between the ctenidium electrodes 4.4 in a display device 101 
measured the ctenidium inter-electrode electrical potential difference Vmax from which it is 
made to change so that reversed polarity and an absolute value may become equal, and 
brightness becomes max to the beginning. That is. it doubled [ more than ] compared with the 
display device 100. 
[0107] 

Here, the following things are mentioned as a reason a display device 101 has twice [ more 
than ] as many Vmax as a display device 100. Namely, in a display device 101, since it does not 
have the plate-like electrode 5 even if it impresses an electrical potential difference between the 
ctenidium-like electrodes 4.4, in the bulk field inside a eel, electric field do not arise in the 
direction of a substrate normal. For this reason, as shown in drawing 10 . orientation bearing of 
the liquid crystal molecule in a bulk field does not become settled, but most fields on the 
ctenidium electrode 4 show the optical isotropy. That is, this field is still a dark condition and it 
is only each inter-electrode substrate side inboard electric field of the ctenidium-like electrode 
4 which are contributed to the manifestation of optical anisotropy, and in order to make 
brightness result in max, as compared with a display device 1 00, a twice [ about / more than ] as 
many electrical potential difference as this will be required. 
[0108] 

Furthermore, for the comparison, as shown in drawing 1 1 , the display device 102 with a display 
device 100 which has only a plate-like electrode was prepared for the both sides of the 
translucency substrate 6 and the translucency substrate 7. and quantum evaluation of the 
optical property was given to them. In addition, the display device 102 was replaced with the 
ctenidium-like electrode 4 in a display device 100, and was formed like the display device 100 
except having formed the plate-like electrode 5 on the translucency substrate 6. 
[0109] 

Vmax was 62V when the electrical potential difference Vmax between the plate-like electrodes 
5.5 with which the electrical potential difference Impressed between the plate-like electrodes 5.5 
In both the substrates 6 and 7 of a display device 102 is changed, and brightness becomes max 
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to the beginning was measured. That is, compared with the display device 100. it became about 3 

times. 

[0110] 

The following things are mentioned as a reason from which Vmax in a display device 102 became 

about 3 times of a display device 100 here. 

[0111] 

In a display device 102, since it has only the plate-like electrode 5 formed in both the substrates 
6 and 7 and does not have the ctenidium-like electrode 4. only the electric field of the direction 
of a substrate normal can be impressed. Since rubbing processing has been performed to the 
orientation film 2 and the orientation film 3. the liquid crystal molecule near the interface of the 
orientation film 2 and the orientation film 3 has turned to the direction of rubbing given to the 
orientation film 2 and 3 at the time of no electrical-potential-difference impressing. And if 
electric field are impressed in this condition, in response to the effect of orientation restraining 
force [ / near / this / the interface ]. the liquid crystallinity matter of the bulk field inside a eel 
will also turn to the space perpendicular direction (the direction of y) which is the direction same 
to some extent as the direction of rubbing given to the orientation film 2 and 3. 
[0112] 

However, it is not so large as the force to which orientation of the liquid crystal molecule of a 
bulk field is carried out under the effect of this rubbing processing overcomes the thermal- 
motion energy in an isotropic phase and it makes it suitable in the direction of y enough. For this 
reason, in order to make the liquid crystal molecule in a bulk field fully turn to in the direction of 
y. a still larger electrical potential difference must be impressed, and Vmax goes up and becomes 
about 3 times compared with a display device 100. 
[01 13] 

Therefore, when the electric field of the same field strength are impressed to a display device 
100, a display device 101. and a display device 102, the liquid crystal molecule in a display device 
100 is assembling and carrying out orientation in the direction of y most, therefore the 
permeability of the light in a display device 100 becomes the highest so that clearly also from 
the orientation condition of the liquid crystal molecule in each display device shown in drawing 1 
(b). drawing 10 . and drawing 1 1 . 
[0114] 

as mentioned above, in the display device 100 concerning this operation gestalt The ctenidium- 
like electrode 4 which impresses electric field to the substrate side inboard in the translucency 
substrate 6. Prepared for the translucency substrate 7 which counters the translucency 
substrate 6, and it has the plate-like electrode 5 which impresses the electric field of the 
direction of both the substrates normal between the ctenidium-like electrodes 4 in the 
translucency substrate 6. The electric field of the direction of a substrate side normal and 
substrate side inboard are impressed to the dielectric matter layer 1 with which the negative- 
mold liquid crystal ingredient A was enclosed by this. 
[0115] 

Thereby, the orientation of the liquid crystal molecule in this field can be made to carry out in 
the direction (the direction of y) perpendicular to electric field by the electric field which act on 
the field between the ctenidium-like electrodes 4.4. Moreover, the effectiveness in which the 
liquid crystal molecule in the bulk field which acUoins when the liquid crystal molecule in this field 
carries out orientation carries out orientation by the intermolecular interaction, and the 
effectiveness the liquid crystal molecule of a bulk field carries out [ effectiveness ] orientation 
by the electric field of the direction of a substrate side normal where it acts between the 
ctenidium-like electrode 4 and the plate-like electrode 5 can act in multiplication, and can make 
the orientation of the liquid-crystal molecule of a bulk field carry out in the direction of y in 10 
minutes. 
[0116] 

For this reason, in a display device 1 00. driver voltage required in order to obtain the maximum 

permeability can be stopped low. 

[0117] 
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In addition, in the operation gestalt 1, rubbing processing has been performed on the orientation 
film 2 of the vertical substrates 6 and 7. and 3. For this reason, when the electric field of the 
direction of a substrate normal are impressed like drawing 1 (b), there is force to which the 
orientation of the liquid crystal molecule on the ctenidium electrode 4 is made to carry out in the 
direction of y to some extent to some extent in response to the fact that the effect of an 
orientation film interface by which rubbing was carried out. However, it is square at drawing 1 (b). 
and is surrounded, and the force of making it fully suitable in the direction of y does not have the 
liquid crystal molecule to which hatching was performed. Nevertheless, in a display device 100, it 
is because the molecular orientation between the substrate side inboard electric-field sections 
4.4. i.e., a ctenidium electrode, is acting greatly to the last that the orientation even of the liquid *^ 
crystal molecule of the eel medium-rise section was able to be made to carry out in the 
direction of y enough. 
[0118] 

Moreover, in a display device 100, as mentioned above, while the negative-mold liquid crystal 
ingredient A has carried out [ the liquid crystal phase ] orientation in the direction of y in an 
isotropic phase also in the bulk field inside a eel, the elastic self-stacking tendency of a liquid 
crystal molecule which is seen with a pneumatic liquid crystal phase actualizes, and is imagined 
to be what carries out orientation of one layer of ctenidium electrode top nearby, and the liquid 
crystal molecule in the direction of y. As for this, the electrode width of face L and an electrode 
spacing S are very as narrow as 4 micrometers, and it is imagined as extent which is also among 
an isotropic phase, and the thing which the intermolecular interaction is committing in the field of 
size of this level. 
[0119] 

[The gestalt 2 of operation] 

Next, other operation gestalten of this invention are explained based on drawing. In addition, the 
sign same about the member which has the configuration same for convenience and function 
same for convenience as the display device 100 concerning the operation gestalt 1 of 
explanation is attached, and the explanation is omitted. Drawing 4 (a) - (d) is the sectional view 
showing the outline configuration of the display device 200 concerning this operation gestalt. and 
is a sectional view which works between the ctenidium electrodes 4.4 and which was seen from 
the direction of the electric field within a substrate side (x directions). That is. drawing 1 (a) used 
for explanation of a display device 100 in the operation gestalt 1 and drawing 1 (b) are drawings 
seen from parallel and a direction different 90 degrees to both the substrates side. 
[0120] 

Moreover, drawing 4 (a) shows the orientation condition of the liquid crystal molecule by the 
micro groove at the time of no electrical-potential-difference impressing, where the nematic 
phase when not forming a giant-molecule chain is presented. Drawing 4 (b) shows the orientation 
condition of the liquid crystal molecule in the condition of having presented the nematic phase at 
the time of forming a giant-molecule chain. Drawing 4 (c) shows the orientation condition of the 
negative-mold liquid crystal ingredient A at the time of no electrical-potential-difference 
impressing, where an isotropic phase is presented, and drawing 4 (d) shows the orientation 
condition of the negative-mold liquid crystal ingredient A at the time of electrical-potential- 
difference impression in the condition of having presented the isotropic phase. 
[0121] 

As shown in drawing 4 (b). as for the electrode, on one substrate (translucency substrate 6), the 
plate-like electrode 5 is formed on the ctenidium-like electrode 4 and the substrate 
(translucency substrate 7) of another side like the display device 100 which a display device 200 
requires for the operation gestalt 1 . 
[0122] 

The eel thickness d of the electrode width efface (ctenidium electrode width of face) L of the 
ctenidium-like electrode 4, an electrode spacing (ctenidium electrode spacing) S, and the 
dielectric matter layer 1 is the same as that of the operation gestalt 1. Namely, last shipment = 
They are 4 micrometers / 4 micrometers, and d= 5 micrometers. Moreover, it is ITO altogether 
like [ electrode material / of the ctenidium-like electrode 4 and the plate-like electrode 5 ] the 
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operation gestalt 1. 
[0123] 

Moreover, the negative-mold liquid crystal ingredient A (deltan=0.1 5, deltaepsilon--l4. Tni=62 
degree C) which consists of the same presentation as a display device 100 is enclosed with the 
dielectric matter layer 1 . Since the nematic phaseHsotropic phase phase transition temperature 
Tni of the negative-mold liquid crystal ingredient A is 62 degrees C, a room temperature (for 
example, about 30 degrees C) shows a nematic phase. That is, drawing 4 (b) is the sectional view 
showing the condition of the display device 200 at the time of no electrical-potential-difference 
impressing in the condition which shows the nematic phase. 
[0124] 

On the other hand, the points that a display device 200 is different from a display device 1 00 are 
the point that replace with the orientation film 2 and 3 (orientation nominal member which 
consists of polyimide and to which rubbing processing was performed) in a display device 100. 
and the micro grooves 14 and 15 are form, and a point that the macromolecule chain 22 is form 
in the negative-mold liquid crystal ingredient A enclosed with the dielectric matter layer 1 , as 
showed in drawing 4 (b). 
[0125] 

The slot which extends in the direction (the direction of y) which showed the micro grooves 1 4 
and 15 in drawing 4 (b) and which has the micro depth and a micro (it is minute (1 micrometer or 
less)) pitch is formed. In addition, the micro grooves 14 and 15 give the orientation restraining 
force to the direction of a micro groove (the extension direction of a slot, the direction of y) to 
the liquid crystal molecule near a substrate interface. 
[0126] 

By irradiating ultraviolet rays (light) to the photopolymerization nature monomer added when 
enclosing the negative-mold liquid crystal ingredient A, the polymerization of the macromolecule 
chain 22 is carried out, and it forms a chain macromolecule (macromolecule chain). As shown in 
drawing 4 (b), as for the macromolecule chain 22, the amount of the principal part has extended 
in the extension direction (the direction of y) of the my KURUGU loop formations 14 and 15. In 
addition, the formation approach of the macromolecule chain 22 is explained in detail later. 
[0127] 

Here, the formation approach of the micro grooves 14 and 15 is explained. The micro grooves 14 
and 1 5 are produced through the photolithography process of exposing and developing a 
^ photopolymer like a photoresist, the stamp method (carrying out die pressing law), a mask UV 
exposure process, etc. 
[0128] 

Moreover, although the micro grooves 14 and 15 show the configuration currently formed on the 
ctenidium-like electrode 4 or the plate-like electrode 5 with this operation gestalt it is not 
limited to this configuration. The micro grooves 14 and 15 may be first formed on the 
translucency substrates 6 and 7. and the ctenidium-like electrode 4 and the plate-like electrode 
5 may be formed on it. In this case, since the electrolyte thickness was smaller compared with 
the irregularity of a micro groove even if the electrode existed on the micro groove layer, it 
checked that the slot of a micro groove had sufficient effectiveness to be maintained also on an 
electrode and carry out orientation of the liquid crystal molecule in an isotropic phase. 
[0129] 

Drawing 9 is the sectional view showing the micro groove 1 5 formed on the translucency 
substrate 6 with which the ctenidium-like electrode 4 was formed. In addition, this drawing is a 
sectional view seen from the direction (the direction of y) perpendicular to the direction of the 
electric field within a substrate side, and the becoming direction, when the direction 200 
perpendicular to the extension direction of ctenidium-like electrode 4a and 4b, i.e., a display 
device, is formed. Moreover, drawing 9 shows not only when the direction of the micro groove 15 
is one direction (the direction of y) but the cross-section configuration mentioned later in case 
the micro groove 1 5 has a zigzag configuration. 
[0130] 

As shown in this drawing, if the micro groove 15 has many micro height (inside of drawing, 



JP-A-2006-3840 



22/45 ^-iy 



deltam) and pitches (inside of drawing, I (ED) which project from the translucency substrate 6 
side, It will consist of a lobe (micro crest) (micro slot of a large number which have the micro 
depth and a micro pitch). 
[0131] 

In addition, it consists of many micro slots (or micro crest) similarly about the micro groove 14 

formed on the translucency substrate 7 (on the plateHike electrode 5), 

[0132] 

Drawing 4 (a) is the sectional view showing the condition of having made the translucency 
substrates 5 and 6 which formed the micro grooves 14 and 15 as mentioned above countering, 
and having enclosed the negative-mold liquid crystal ingredient A with tfie dielectric matter layer 
1 which is a field between both substrates. In addition, this drawing shows the condition in a 
room temperature, therefore the negative-mold liquid crystal ingredient A is presenting the 
nematic phase. As shown in this drawing, the orientation restraining force by the micro grooves 
14 and 15 acts on a liquid crystal molecule., and orientation of the liquid crystal molecule in the 
dielectric matter layer 1 is carried out in the direction of a micro groove (the direction of a slot 
of a micro groove) in the condition which shows a nematic phase. 
[0133] 

In addition, when investigated about the pitch I of the lobe in the micro groove 14 and the micro 
groove 15 to which orientation of the liquid crystal molecule is carried out, and height deltam, in 
the display device 200 concerning this operation gestalt, 0.8 micrometers and height deltam of 
the pitch I were 0.3 micrometers. The orientation of the negative-mold liquid crystal ingredient A 
of a nematic phase (T<Tni) can be made to fully carry out in the direction of a micro slot by 
forming the micro groove of such a scale. 
[0134] 

Next, the formation approach of the macromolecule chain 22 is explained. In case the negative- 
mold liquid crystal ingredient A is enclosed with the dielectric matter layer 1 . a 
photopolymerization nature monomer (polymerization nature compound) (not shown) is added 
into the negative-mold liquid crystal ingredient A. In addition, in addition to a photopolymerization 
nature monomer, the polymerization initiator (not shown) for making polymerizations of a 
photopolymerization nature monomer, such. as methyl ethyl ketone peroxide, perform quickly may 
be added further. 
[0135] 

thus — temperature (condition that the negative-mold liquid crystal ingredient A is presenting 
the pneumatic liquid crystal phase) with the dielectric matter layer 1 lower than pneumatic- 
isotropic phase transition temperature (Tni) which enclosed the negative-mold liquid crystal 
ingredient A which added the photopolymerization nature monomer — the condition of drawing 4 
(a) — the same — the dielectric matter layer 1 — in the whole region, the liquid crystal 
molecule is carrying out orientation to the one direction (the direction of a micro groove) mostly. 

[0136] 

Next, ultraviolet rays are irradiated at the dielectric matter layer 1. holding the temperature of 
the dielectric matter layer 1 to temperature lower than pneumatic-isotropic phase transition 
temperature (Tni). Thereby, as shown in drawing 4 (b). a photopolymerization nature monomer 
carries out a polymerization and the macromolecule chain 22 (orientation nominal member) (part 
in which the photopolymerization nature monomer carried out the polymerization) is formed. 
[0137] 

Here, the giant-molecule chain 22 is fixed so that a direction parallel to the direction of 
orientation of a liquid crystal molecule (the direction of the micro groove 1 4 and the micro 
groove 1 5) on the average may be turned to. This carries out photopolymerization of the 
photopolymerization nature monomer in the state of 1 shaft orientation of a pneumatic liquid 
crystal phase (condition in which the liquid crystal molecule is carrying out orientation to the one 
direction), and is because the macromolecule network (polymer) was formed. 
[0138] 

Next, the actuation in a display device 200 is explained. In case a display device 200 is used, the 
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temperature of the dielectric matter layer 1 is raised to temperature (T=Tni +2) as high than 
pneumaticHsotropic phase transition temperature (Tni) as Number K. and the negative-mold 
liquid crystal ingredient A enclosed with the dielectric matter layer 1 uses in the condition which 
shows an isotropic phase (isotropic phase). 
[0139] 

Drawing 4 (c) is the sectional view in the condition (at the time of no electricahpotential- 
difference impressing) of making temperature of the dielectric matter layer 1 into Tni+2(degree- 
C). and not impressing the electrical potential difference to each electrode which met in the 
direction of the micro grooves 14 and 15. 
[0r40] 

As shown in this drawing, thermal-motion energy becomes dominant (between macromolecule 
chain 22 comrades), and the liquid crystal molecule of the negative-mold liquid crystal ingredient 
A presents an isotropic phase condition, after having been surrounded by the macromolecule 
chain 22 which is suitable in the direction of a micro groove at abbreviation parallel. Even if the 
macromolecule chain 22 exists, the negative-mold liquid crystal ingredient A of the interior 
surrounded by it has turned to the completely random direction by the thermal-motion-factor, 
and when this is seen on a macro, it shows that the optical isotropy is presented. In addition, the 
display device 200 is in the dark (black) condition in this condition. Moreover, since spacing of 
macromolecule chain 22 comrades surrounding the negative-mold liquid crystal ingredient A is 
below light wavelength, even if dispersion takes place, it will be uninfluential to the light of light 
wavelength order. Therefore, the dielectric matter layer 1 of a display device 200 will not be in 
the condition that it is cloudy with dispersion, on viewing. 
[0141] 

Where such an isotropic phase condition is maintained, an electrical potential difference is 
impressed to each electrode (between ctenidium-like electrode 4a and 4b and between the 
ctenidiumHike electrode 4-plate-like electrodes 5). That is, the potential of +V or -V is 
impressed to each electrode of the ctenidiumHike electrode 4 formed on the translucency 
substrate 6, and the potential of OV (GND) is impressed to the plate-like electrode 5 on the 
translucency substrate 7 by the side of opposite. 
[0142] 

the molecular orientation restraining force according [ the liquid crystal molecule of the 
negative-mold liquid crystal ingredient A ] to the micro grooves 14 and 15 when an electrical 
potential difference is impressed as mentioned above, as it is shown in drawing 4 (d) — in 
addition, the molecular orientation restraining force of macromolecule chain 22 grade — the 
dielectric matter layer 1 — mostly, in the whole region, a liquid crystal molecule carries out 
orientation in the direction of the micro grooves 14 and 15 and the macromolecule chain 22 (the 
direction of the phase contrast within a substrate side, the direction of a lagging axis), and 
optical anisotropy is shown. 
[0143] 

as mentioned above, the direction of orientation of a liquid crystal molecule [ in / by adding the 
photopolymerization nature monomer described above into the negative-mold liquid crystal 
ingredient A enclosed with the dielectric matter layer 1 . and carrying out the polymerization of 
this photopolymerization nature monomer, after the liquid crystal molecule of the negative-mold 
liquid crystal ingredient A has carried out orientation to the one direction (the direction of the 
micro grooves 14 and 15) / this condition ] and abbreviation — the macromolecule chain 22 
prolonged in the parallel direction can be formed. 
[0144] 

and the orientation restraining force according to the micro grooves 14 and 15 by impressing an 
electrical potential difference to each electrode in the display device 200 which formed the 
macromolecule chain 22 in this way in the condition that the negative-mold liquid crystal 
ingredient A shows an isotropic phase — in addition, the molecular orientation restraining force 
of macromolecule chain 22 grade — the dielectric matter layer 1 — in the whole region, 
orientation of the liquid crystal molecule can be carried out mostly. 
[0145] 
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Thereby, compared with the case where the macromolecule chain 22 is not formed^ driver 

voltage which makes brightness in a display device 200 max can be made low. 

[0146] 

In addition, with this operation gestalt. as a means for giving orientation restraining force to the 
liquid crystal molecule near a substrate interface, although the micro grooves 14 and 15 are 
used, it does not restrict to this. For example, it replaces with the micro grooves 13 and 15. and 
the same effectiveness as a display device 200 and abbreviation described above even if it used 
the orientation film which performed rubbing processing like the operation gestalt 1 is acquired. 
[0147] 

Moreover, in the configuration 1 00 which does not form the macromolecule chain 22 in a display 
device 200, i.e., the display device concerning the operation gestalt 1, it is good only also as a 
configuration which replaced the orientation film 2 and 3 with the micro grooves 14 and 15, and 
the same effectiveness as a display device 100 and abbreviation is done so in this case. 
[0148] . 

Moreover, although the above-mentioned explanation explained the case where the direction of 
the micro grooves 14 and 15 was one direction (the direction of y). the direction of a micro 
groove is not restricted to this. For example, as shown in drawing 5 -7, it is good also as a zigzag 
configuration. 
[0149] 

Drawinig 5 shows an example of the direction of the micro grooves 1 4 and 1 5 at the time of 
forming the micro grooves 14 and 15 in a zigzag configuration, and the absorption shaft 
orientations of polarizing plates 9 and 10. As shown in this drawing, the absorption shaft of a 
polarizing plate 9 and a polarizing plate 8 is considered as the arrangement (cross Nicols prism) 
which intersects perpendicularly mutually, and the direction of the micro groove 14 and the 
micro groove 15 accomplishes the include angle of 45 degrees with the absorption shaft of a 
polarizing plate 9 and a polarizing plate 8, respectively while being zigzag. Moreover, the direction 
of the micro groove in the micro groove 14 is the direction of a micro groove and abbreviation 
parallel in the micro groove 15 in the location which counters. 
[0150] 

Drawing 6 is the top view showing the configuration of the ctenidium-like electrode 4 
(ctenidium-like electrodes 4a and 4b) formed on the translucency substrate 6. As shown in this 
drawing, the ctenidium-like electrode 4 of a display device 200 has become zigzag-like like the 
micro groove 1 4 and the micro groove 1 5. 
[0151] 

Drawing 9 is the sectional view showing the micro groove 15 formed on the translucency 
substrate 6 with which the ctenidium-like electrode 4 was formed. Moreover, it is a sectional 
view in the location shown by the line of C-C in drawing 5 in this case. As shown in this drawing, 
the extension direction of the ctenidium-like electrode 4 is the direction of the micro groove 15 
and abbreviation parallel which are formed on it. 
[0152] 

Drawing 7 (a) is the fluoroscopy sectional view in the condition at the time of OFF which is not 
impressing electric field to each inter-electrode one in a display device 200 (at the time of no 
electric-field impressing) showing the orientation condition of a liquid crystal molecule typically. 
Moreover, drawing 7 (b) is the fluoroscopy sectional view showing typically the condition at the 
time of ON which impressed electric field to each inter-electrode one in a display device 200 (at 
the time of electric-field impression). 
[0153] 

As shown in drawing 7 (a), at the time of OFF. the liquid crystal molecule of the negative-mold 
liquid crystal ingredient A is arranged by thermal motion in a completely random location and a 
completely random direction. Namely, as for the index ellipsoid which the whole negative-mold 
liquid crystal ingredient A contained in the dielectric matter layer 1 makes, the refractive indexes 
nx and ny of the direction of a minor axis and the refractive index nz of the direction of a m^uor 
axis become equal (refractive-index nx=ny=nz). and, as for the dielectric matter layer 1, the 
optical isotropy is shown. 
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[0154] 

On the other hand, as shown in drawing 7 (b), orientation is carried out in the direction in which 
the direction of electric field and a molecule cross at right angles according to the orientation 
restraining force of the liquid crystal molecule near [ by the micro groove ] a substrate interface, 
and the electric field by electric field and the molecular orientation restraining force to the 
direction which goes direct at the time of ON. 
[0155] 

That is, such two molecular orientation restraining force (factor) acts so that both may make the 
liquid crystal molecule of the negative-mold liquid crystal ingredient A turn to in the exactly 
same direction (the direction of'a micro groove, the electric-field rectangular cross direction). 
Therefore, it can be Joined to the molecular orientation restraining force by the micro groove, 
and the orientation of the negative-mold liquid crystal ingredient A can be made to carry out in 
the direction of a micro groove on a lower electrical potential difference more efficiently that is,. 
The refractive index nb of the direction of a minor axis becomes smaller than the refractive 
index na of the direction of a major axis (na>nb). and optical anisotropy discovers the index 
ellipsoid which the whole negative-mold liquid crystal ingredient A contained in the dielectric 
matter layer 1 makes by this in the dielectric matter layer 1 . 
[0156] 

Thus, the orientation of the liquid crystal molecule can be made to carry out in the direction 
which is parallel to a substrate side and is different by forming the micro grooves 14 and 15 and 
the ctenidium-like electrode 4 in the shape of zigzag, since multi-domainHzation is realizable in 
simple by this — a display device 200 — extensive — an angle of visibility vision property (wide- 
field-of^view angle property) is realizable. That is, although the display device 200 essentially has 
the wide-field-of^iew angle engine performance in order to make phase contrast discover in a 
substrate side like IPS mode, it can raise more the wide-field-of-view angle engine performance 
by using a micro groove. Moreover, unlike the rubbing method, since it is easy, forming a micro 
groove in zigzag can realize multi-domain-ization In simple. 
[0157] 

In addition, although forming the ctenidium-like electrode 4 in the shape of a stripe does not 
have a property top problem, in case [ of a real panel ] it applies, in order to realize wide-field- 
of-view angle property-ization. it is desirable to form the ctenidium-like electrode 4 in the shape 
of zigzag. 
[0158] 

Next, the result of having investigated the optical property in a display device 200 is explained. In 
addition, as shown in drawing 5 - drawing 7 . the display device 200 in which zigzag-like the 
ctenidium-like electrode 4 and the micro grooves 14 and 15 were formed was used here. 
Moreover, it is the temperature T higher [ about several K ] than the pneumatic-isotropic phase 
transition temperature Tni (here) about the temperature of the dielectric matter layer 1 like 
[ search procedure ] the gestalt 1 of operation. While maintaining at T=Tni +2 (K), the electrical 
potential difference of the plate-like electrode 5 formed on the translucency substrate 7 was 
kept at OV. and electrode 4a and 4b which the ctenidium-like electrode 4 formed on the 
translucency substrate 6 adjoins changed the electrical potential difference of ctenidium-like 
electrode 4a and 4b so that it might have an electrical potential difference with reverse 
positive/negative in the same absolute value. In this case, the electrical potential difference 
Vmax between ctenidium-like electrode 4a-4b in case a display device 200 will be in bright state 
and that brightness serves as max was 34V. 
[0159] 

Next, evaluation about an electrical potential difference Vmax was performed about the display 
device for a comparison (it is a negative-mold liquid crystal ingredient A independent system) 
with the above-mentioned display device 200 by which does not add a photopolymerization 
nature monomer in the dielectric matter layer 1 for a comparison, and macromolecule 
stabilization is not carried out. In addition, this display device for a comparison is formed tike the 
display device 200 except macromolecule stabilization not being carried out. 
[0160] 
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In this display device for a comparison, when it was made to change like the display device 200 
which maintained the temperature of the dielectric matter layer 1 at Tni+2(K). and described the 
potential of each electrode above, the electrical potential difference Vmax between ctenidium* 
like electrode 4a and 4b in case brightness serves as max was 110V. 
[0161] 

about [ when having not carried out macromolecule stabilization from the above-mentioned 
evaluation result, when macromolecule stabilization of the negative-mold liquid crystal ingredient 
A is carried out (when the macromolecule chain 22 being formed) ] — it turns out by one third of 
driver voltages that brightness is made to max. 
[0162] 

Next, in the display device 200 which formed zigzagHike the ctenidium-like electrode 4 and the 
micro grooves 14 and 1 5 as shown in drawing 5 drawing 7 , it evaluated about the effect of 
temperature to the driver voltage which makes brightness max. a display device 200 — a Tni 
point — 30K — it was 39V. when the electrical potential difference was impressed like the 
above and Vmax was measured, while holding to high temperature {T=Tni +30). That is, a display 
device 200 can make temperature dependence of driver voltage a flat mostly in a large 
temperature requirement (temperature 30K) called Tni+2<T<Tni +30. Therefore, 
permeability serves as max by the low driver voltage [ say / 40V less than ] which becomes fully 
utilizable. 
[0163] 

that is. — if macromolecule stabilization is performed like a display device 200 — temperature - 
- about 30 from right above [ Tni ] — the effect of the wall of the macromolecule chain 22 (the 
anchoring effectiveness with a wall) can be made to act also in temperature high [ about K ] 
Therefore, it becomes possible to make optical anisotropy discover, without being able to use 
the interaction based on the self^stacking tendency of molecules, and raising driver voltage not 
much about the negative-mold liquid crystal ingredient A of the size of spacing (macromolecule 
chain 22 interior) extent of macromolecule chain 22 comrades. 
[0164] 

Thus, in a display device 200, the effectiveness of the micro groove of (1) substrate interface, 
the effectiveness of (2) substrate side inboard electric field and the direction electric field of a 
substrate normal, and three effectiveness of effectiveness ** by the wall surface of the 
macromolecule chain 22 which is suitable in the direction of (3) micro groove bring about the 
synergistic effect, respectively, and carry out orientation of the liquid crystal molecule of the 
negative-mold liquid crystal ingredient A efficiently. 
[0165] 

Moreover, the micro grooves 1 4 and 1 5 in a display device 200 have a zigzag configuration, and 
the ctenidium-like electrode 4 is formed in abbreviation parallel at the micro groove 14. Thereby, 
winning by taking two half-points [ winning by taking two half-points of the micro groove 15 on a 
substrate interface, and the direction of electric field ]. i.e.. when the micro groove 1 5 and the 
electric field which act among ctenidium-like electrode 4a-4b make the orientation of the liquid 
crystal molecule of the negative-mold liquid crystal ingredient A carry out in the same direction, 
it becomes possible at the time of electrical-potential-difference impression to make the 
orientation of the negative-mold liquid crystal ingredient A carry out towards desired by the low 
battery further. 
[0166] 

moreover, the thing which use a micro groove as an orientation nominal member of the liquid 
crystallinity matter, and the direction of a stripe and the direction of a micro groove of the 
ctenidium-like electrode 4 which are a substrate side inboard electric-field impression means are 
made in agreement, and is done for the macromolecule stabilizing treatment of the negative- 
mold liquid crystal ingredient A — the liquid-crystallinity matter — the display device which can 
drive in the low battery and the extensive temperature requirement which cannot be realized if 
independent, and has high permeability and a wide-field-of-view angle property is realizable. 
[0167] 

Moreover, although the macromolecule chain 22 was used as an orientation nominal member 
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formed in the dielectric matter layer 1 with this operation gestalt. the configuration of an 
orientation nominal member is not restricted to this. For example, the liquid crystal (meta) 
acrylate of the others which have a liquid crystal frame and a polymerization nature functional 
group in intramolecular, epoxy acrylate, etc. may be used. 
[0168] 

Moreover, the polymerization nature compound added to a medium in order to form an 
orientation nominal member may be a polymerization nature monomer which carries out a 
polynnerization not only by the photopolymerization nature monomer which carries out a 
polymerization by optical exposure but by approaches other than an optical exposure. 
[0169]- 

Moreover, when using which the above-mentioned polymerization nature compound, acljusting 
suitably is desirable [ the addition of a polymerization nature compound ] so that the rate of the 
electric field which can fully demonstrate the function as an orientation nominal member, and are 
impressed to an orientation nominal member may become large and driver voltage may not 
increase. 
[0170] 

Moreover, the configurations of an orientation nominal member may be a mesh-like 
macromolecule (mesh-like polymeric materials), an annular macromolecule (annular polymeric 
materials), etc. that what is necessary is just what can assist that a molecule carries out 
orientation not only by the macromolecule chain but by electrical-potentiaHdifference 
impression (promotion). 
[0171] 

Moreover, it is not necessary to necessarily form an orientation nominal member from a 
polymerization nature compound. For example, a porosity inorganic material may be used as an 
orientation nominal member. What is necessary is just to add to the medium (dielectric liquid) 
which encloses sol gel ingredients (porosity inorganic material), such as barium titanate, with the 
dielectric matter layer 1 in this case beforehand. Effectiveness equivalent to the. case where this 
uses with the orientation nominal member which consists of a macromolecule chain 22 
(polymerization nature compound) can be acquired. 
[0172] 

Moreover, a hydrogen bond network (hydrogen bond object) can also be used as an orientation 
nominal member formed in the dielectric matter layer 1 . Here, a hydrogen bond network means 
the combination formed not of a chemical bond but of hydrogen bond. 
[0173] 

Moreover, with the gestalt of this operation, although the polymerization initiator is added, even if 
it is the case, where an orientation nominal member is formed from a polymerization nature 
compound, it is not necessary to necessarily add a polymerization initiator However, in order to 
carry out the polymerization of the polymerization nature compound with light or heat and to 
macromolecule-ize it, it is desirable to add a polymerization initiator. A polymerization can be 
quickly performed by adding a polymerization initiator In addition, as for the addition of a 
polymerization initiator it is desirable to ac(just suitably so that a polymerization initiator may act 
as an impurity and the specific resistance of a display device may not fall. 
[0174] 

In addition, in investigation of the optical property of the above-mentioned display device 200, 
although investigated only about the case of Tni-^SO, also when it is further made an elevated 
temperature, it is thought that the driver voltage for obtaining the maximum permeability does 
not change a lot. For example, if the driver voltage for obtaining the maximum permeability in the 
temperature requirement to Tni+60(K) does not change a lot. in temperature width-of-face 60K. 
temperature dependence of driver voltage can be mostly made into a flat, and it is desirable 
practically. If it puts in another way, it is desirable to use the liquid crystallinity matter from 
which the driver voltage for obtaining the maximum permeability in the temperature requirement 
to Tni+60(K) as liquid crystallinity matter enclosed with the dielectric matter layer 1 does not 
change a lot. 
[0175] 
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In addition, in the above, it considered as the configuration to which the orientation of the liquid 
crystal molecule is made to carry out in the direction perpendicular to substrate side inboard 
electric field and the direction electric field of a substrate normal using the giant-molecule chain 
and the micro groove. However, it is good also as a configuration to which the orientation of the 
liquid crystal molecule is made to carry out in the direction perpendicular to substrate side 
inboard electric field and the direction electric field of a substrate normal only using the 
macromolecule chain instead of what is limited to this. Or you may make it make the orientation 
of the liquid crystal molecule carry out in the direction perpendicular to substrate side inboard 
electric field and the direction electric field of a substrate normal only using a micro groove. 
[0176] 

[The gestalt 3 of operation] 

The display device 300 concerning the operation gestalt of further others of this invention is 
explained. In addition, the sign same about the member which has the configuration same for 
convenience and function same for convenience as the display device 100 concerning the 
operation gestalt 1 of explanation is attached, and the explanation is omitted. 

[0177] 

As shown in drawing 12 (b), on one substrate (translucency substrate 6), the plate^like electrode 
5 is formed on the ctenidiumHike electrode 4 and the substrate (translucency substrate 7) of 
another side like the display device 100 which a display device 300 requires for the operation 
gestalt 1 . 
[0178] 

The eel thickness d of the electrode width of face (ctenidium electrode width of face) L of the 
CtenidiumHike electrode 4. an electrode spacing (ctenidium electrode spacing) S, and the 
dielectric matter layer 1 is the same as that of the operation gestalt 1 . Namely, last shipment = 
They are 4 micrometers / 4 micrometers, and d= 5 micrometers. Moreover, it is ITO altogether 
like [ electrode material / of the ctenidiumHike electrode 4 and the plateHike electrode 5 ] the 
operation gestalt 1. 
[0179] 

Field strength E|| of substrate side inboard and field strength E** of the direction of a substrate 
normal are also the same as that of the operation gestalt 1. That is, they are E||=18/9 / 5= 
1 ,8v/micrometer. [ 4= 4.5v / micrometer / /and E**=9 ] 
[0180] 

Moreover, in a display device 300, the electrode spacing (electrode spacing of x directions) S of 
the ctenidiumHike electrode 4 is narrower than the electrode spacing N between the ctenidium- 
like electrode 4 and the plateHike electrode 5 (electrode spacing of the direction of z). Moreover, 
the electrode width of face (width of face of x directions) L of the ctenidium-like electrode 4 is 
narrower than the electrode width of face (width of face of the direction of y) M of the 
ctenidiumHike electrode 4. 
[0181] 

Moreover, it differs in a display device 300 in a display device 100, and it is not equipped with the 

orientation film 2 and the orientation film 3. 

[0182] 

Moreover, in a display device 300, it differs from the operation gestalt 1 in that the chiral agent 
is added by the negative-mold liquid crystal ingredient A enclosed with the dielectric matter 
layer 1 . In addition, a chiral agent ties up the liquid crystal molecules which constitute the liquid 
crystallinity matter according to the twist force (helical twist power), and forms the cholesteric 
phase which has the twist (whorl) structure which the liquid crystal molecule has arranged where 
the include angle of a molecule major axis shifts for every flat surface. As a chiral agent the 
chiral agent S81 1 (E. Merck) shown below is used 
[0183] 
[Formula 6] 
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[0184] 

In addition, the mixture (chiral agent addition liquid crystal ingredient) of the chiral agent S811 
and the negative-mold liquid crystal ingredient A is acjjusted so that concentration may become 
35% chiral agent S 811% of the weight, and it serves as a cholestericHiquid-crysta! phase (chiral 
pneumatic liquid crystal phase) in the dielectric matter layer 1. 
[0185] 

Thus, by adding the chiral agent, at the time of electrical-potential-difference impression, as 
shown in drawing 15 , the cluster (small group of a molecule) which makes the twist structure of 
having the chirality of the one direction of a right twist or a left twist generates the liquid crystal 
molecule in a display device 300. 
[0186] 

As shown in drawing 1 5 , as for the cholesteric-liquid-crystal phase, the direction of a spiral 
medial axis (the direction of a screw axis, the Helix direction, direction shown by h all over 
drawing) has become perpendicular to the direction (direction shown by n all over drawing) of the 
director (polarization dipole) of the negative-mold liquid crystal ingredient A. When the chiral 
pitch (a spontaneous twist pitch, natural chiral pitch) p was estimated by extrapolation using the 
Cano-wedge eel about this chiral agent addition liquid crystal ingredient leste rucksack liquid 
crystal phase (aggregate of the liquid crystallinity matter which presents a cholesteric phase), it 
was about 0.15 micrometers. 
[0187] 

Thus, if the value of the chiral pitch p is smaller than light wavelength enough, in a chiral 
pneumatic liquid crystal phase (cholestericHiquid-crystal phase), the light of the light will serve 
as negative 1 axial index ellipsoid as shown in drawing 1 5 as a matter of fact, without the ability 
feeling a twist of the negative-mold liquid crystal ingredient A. 
[0188] 

That is. the index ellipsoid in a cholesteric-liquid-crystal phase turns into negative 1 axial index 
ellipsoid with larger (n//>n**) refractive-index n//of a direction perpendicular to the Helix 
direction from refractive-index n** of the Helix direction. In addition, refractive-index n//of the 
direction of a minor axis in the index ellipsoid which makes a cholesteric-liquid-crystal phase is 
expressed with n//=sigmaroot (ne2+no2) (/2) using the refractive index no of the direction of a 
minor axis of each liquid crystal molecule which constitutes the negative-mold liquid crystal 
ingredient A, and the refractive index ne of the direction of a m^or axis. Moreover, refractive- 
index n** of the direction of a m^or axis in the index ellipsoid which makes a cholesteric-liquid- 
crystal phase is equal to the refractive index nO of the direction of a minor axis in each liquid 
crystal molecule (n**=nO). 
[0189] 

It is twisted with the chiral pitch p, and it will be twisted if the chiral pitch p becomes short, and 
the force is the relation of an inverse proportion and the force increases. For this reason, when 
[ small ] the chiral pitch p is about 0.15 micrometers, the twist force by the chiral agent S81 1 is 
prudent enough in the field of the chiral pitch p. and a liquid crystal molecule is firmly connected 
mutually as one ensemble (cluster). This is materialized also in the isotropic phase which is a 
temperature phase on one of the nematic phase which has long-distance order. That is. also in 
an isotropic phase, a short-distance-order field equivalent to the chiral pitch p can be formed by 
adding a chiral agent so much. 
[0190] 

Here, the result of the experiment which investigates the optical property of a display device 300 
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and which went to accumulate is explained using drawing 12 (a), drawing 12 (b), drawing 16 (a), 
and drawing 16 (b). Drawing 12 (a) is the sectional view showing the condition at the time of no 
electrical-potential-difference impressing in a display device 300. and drawing 12 (b) is the 
sectional view showing the condition at the time of the electrical-potential-difference impression 
in a display device 300. Moreover, drawing 12 (a) and (b) are drawings at the time of seeing from 
substrate side inboard (the direction of the y-axis). Drawing 16 (a) is the sectional view showing 
the condition of presenting the cholesteric phase in L field at the time of electrical-potential- 
difference impression of a display device 300, and drawing 16 (b) is the sectional view showing 
the condition that the liquid crystal molecule carried out orientation in the same direction in L 
field at the time of electrTcal-potential-difference impression of a display device 300. Moreover, 
drawing 12 is drawing at the time of seeing from the direction where it differs 90 degrees when 
drawing 1 6 (a) and (b) are seen from a substrate normal. In addition. It is temperature (T>Tni) 
with the temperature of the dielectric matter layer 1 higher than the phase transition 
temperature of a liquid crystal phaseHsotropic phase, and, as for the dielectric matter layer, 
each drawing is in the isotropic phase condition. 
[0191] 

First, the dielectric matter layer 1 is held in an isotropic phase temperature region. As shown in 
drawing 1 2 (a), even if the chiral agent is added so much as mentioned above in the isotropic 
phase temperature region at the time of OFF (at the time of no electrical-potential-difference 
impressing), the chiral agent addition liquid crystal ingredient shows the optical isotropy, and the 
negative-mold liquid crystal ingredient A has turned to the completely random direction. 
[0192] 

On the other hand, as shown in drawing 12 (b), at the time of ON (at the time of electrical- 
potential-difference impression), the contiguity interaction by the twist force of a chiral agent 
works first in the S region which is a field between ctenidium-like electrode 4a-4b, and optical 
anisotropy generates a display device 300 to this field. 
[0193] 

That is. in an S region, a liquid crystal molecule tends to carry out orientation into a field 
perpendicular to the direction of electric field with the property of the negative mold of the 
negative-mold liquid crystal ingredient A. Moreover, it can come, simultaneously the Helix 
direction tends to carry out orientation in the same direction as the direction of electric field by 
the contiguity interaction by the twist force of the chiral agent S81 1. In addition, in an S region, 
the field strength of substrate side inboard is stronger than the field strength of the direction of 
a substrate normal (field strength E||> field strength and since the electrode spacing S of 
the ctenidium-like electrode 4 is narrower than the electrode spacing N between the ctenidium- 
like electrode 4 and the plate-like electrode 5, it is seldom influenced of the liquid crystal 
molecule in L field. 
[0194] 

This becomes the same arrangement (the direction of a mejor axis of an index ellipsoid the 
substrate side of the translucency substrate 6 abbreviation condition which becomes 
perpendicular) as the form where negative 1 axial index ellipsoid (AMPAN) started to the 
translucency substrate 6 in an S region. Therefore, since it is n//-n**>0 in a cholesteric-liquid- 
crystal phase, phase contrast is discovered between the translucency substrate 6 and the 
translucency substrate 7. and light penetrates. 
[0195] 

Moreover, the negative-mold liquid crystal ingredient A of L field is in the condition of being 
inserted into an orientation field to which the index ellipsoid of the negative-mold liquid crystal 
ingredient A in an S region started. That is. the index ellipsoid of the negative-mold liquid crystal 
ingredient A in an S region is in a condition like the wall extended in the shape of a stripe in the 
direction (the direction of y) perpendicular to the translucency substrate 6, and has sandwiched 
the negative-mold liquid crystal ingredient A of L field. And in L field, the negative-mold liquid . 
crystal ingredient A is restricted by the property of a negative mold, the direction where the 
direction of orientation (the direction of a m^or axis) is perpendicular to the electric field of a 
substrate perpendicular direction, i.e.. the substrate side inboard, of a liquid crystal molecule. 
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[0196] 

That is, at the time of electric-field impression, first as shown in drawing 16 (a), in L field, it 
becomes the form where the Helix direction turned to the direction of a substrate normal from 
the effectiveness by the chiral agent being added. 
[0197] 

however, since L field is inserted into the wall with which the electrode width of face (width of 
face of X directions) L was extended in the shape of a stripe in the direction of y of an S region 
on both sides with 4 micrometers very narrowly (the electrode width of face (width of face of the 
direction of y) M — narrowly), the effectiveness (the anchoring effectiveness) of the wall of both 
sides influences L field in an instant. Thereby, as a result, as shown in drawing 16 (b). in L field, a 
liquid crystal molecule will be in the condition of having carried out orientation in the direction of 
y on the average. When inserted into the wall which the liquid crystal molecule was confined in 
the field (L field) of sufficiently narrow width of face, and was extended from both sides to the 
one direction, elastic energy depends this on the self-stacking tendency ability of the liquid 
crystal molecule made into the other side at min in the direction where the direction of a m^or 
axis of a liquid crystal molecule is parallel to a wall if possible. Moreover, when this condition is 
expressed optically, it is in a condition the direction of a major axis of the Rugby ball with which 
the major axis of an index ellipsoid was extended in the direction of y turned [ condition ] to the 
direction of y. 
[0198] 

That is, the field strength of 1 substrate side inboard is stronger than the field strength of the 
direction of a substrate normal (field strength E||> field strength E**). 2) The electrode spacing 
(electrode spacing of x directions) S of the ctenidium-like electrode 4 is narrower than the 
electrode spacing N between the ctenidiumHike electrode 4 and the plateHike electrode 5 
(electrode spacing of the direction of z). 3) According to the electrode width of face (width of 
face of X directions) L of the ctenidium-like electrode 4 being narrower than the electrode width 
of face (width of face of the direction of y) M of the ctenidium-like electrode 4, a spiral twist 
does not arise in the liquid crystal molecule of L field, but orientation is carried out in the 
direction of y. 
[0199] 

Therefore, in L field, when molecular orientation restraining force with substrate perpendicular 
direction electric field and a wall is put together (influenced by generating of the phase contrast 
of an S region) and the negative-mold liquid crystal ingredient A carries out orientation in the 
direction of y, phase contrast is discovered in the direction of y, and light penetrates. Therefore, 
in a display device 300, all fields not only including an S region but L field are usable (a display is 
possible) as a transparency field. Thereby, since an electricHield impression means is a 
transparent electrode, the display device which has a high numerical aperture and high 
permeability is realizable. 
[0200] 

Except not forming the plate-like electrode 5 on the translucency substrate 7, in order to 
compare with a display device 300 here, the display device 302 (refer to drawing 14 ) for a 
comparison which replaced with the ctenidiumHike electrode 4 and was equipped with the plate- 
like electrode 5 is prepared on a display device, the display device 301 (refer to drawing 13 ) for 
a comparison manufactured similarly, and the translucency substrate 6, and the result 
investigated about the orientation condition at the time of impressing electric field at them is 
explained. 
[0201] 

As shown in drawing 13 , a display device 301 is equipped only with the ctenidiumHike electrode 
4 on the translucency substrate 6 as an electrical-potential-difference impression means, and is 
not equipped with the plateHike electrode 5 (electrical-potential-difference impression means) 
on the translucency substrate 7. In addition, it is the same as that of a display device 300 except 
the configuration of an electrical-potential-difference impression means. 
[0202] 

Since it does not have the electrical-potential-difference impression means on the translucency 
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substrate 7. and electric field do not arise to L field and orientation of the liquid crystal molecule 
in this area (field) is not carried out in a display device 301 as shown in this drawing. L field 
cannot be used as a viewing area. 
[0203] 

As shown in drawing 14 . on the translucency substrate 6 and the translucency substrate 7. a 
display device 302 is equipped with the plate-like electrode 5. respectively, and is not equipped 
with the ctenidium-like electrode 4. In addition, it has the same composition as a display device 
300 except the configuration of an electrical-potential-difference impression means. 
[0204] 

As shown in this drawing, in a display device 302. a liquid crystal molecule turns to substrate 
side inboard by substrate perpendicular direction electric field. Furthermore, according to the 
twist force of a chiral agent, into a substrate side, a liquid crystal molecule is twisted spirally and 
carries out orientation. 
[0205] 

However. If it sees optically in the negative-mold liquid crystal ingredient A in this case, the 
direction of an optical axis of negative 1 axial index ellipsoid (the direction of a minor axis of an 
index ellipsoid) will have turned to the direction of a substrate normal (the direction of z). and 
the phase contrast between the translucency substrate 6 and the translucency substrate 7 will 
serve as zero substantially. Therefore, even if it impresses lengthwise direction electric field 
(electric field of the direction of a substrate side normal) to a display device 302. phase contrast 
is not discovered in all fields and light does not penetrate. 
[0206] 

As mentioned above, orientation of the liquid crystal molecule can be earned out by the low 
battery, without using the orientation film by generating electric field using the ctenidium-like 
electrode 4 and the plate-like electrode 5. while adding a chiral agent in the dielectric matter 
layer 1 . 
[0207] 

Moreover, since it is necessary to form neither the orientation film nor a micro groove, a 
production process can be simplified and reduction of a manufacturing cost can be aimed at. 
[0208] 

In addition, although a chiral agent shall be added to the liquid crystallinity matter enclosed with 
the dielectric matter layer 1 in the above-mentioned explanation, the liquid crystallinity matter 
itself may use what has chiral nature (chiral matter) as liquid crystallinity matter enclosed not 
only with this but with the dielectric matter layer 1 . Also in this case, the same effectiveness as 
a configuration and abbreviation which adds a chiral agent can be acquired. 

[0209] ^ ^ ^ 

In the gestalt of each above-mentioned implementation, it was presupposed that the 
translucency substrate 6. the translucency substrate 7. the ctenidium-like electrode 4. and the 
plate-like electrode 5 are translucency (it is transparent to the light). However, you may be not 
the thing limited to this but the substrate with which one side of the translucency substrate 6 
and the translucency substrate 7 does not have translucency. That Is. it is good also as a display 
device of the reflective mold to which it reflects in by the substrate side of another side, and 
outgoing radiation of the light (outdoor daylight) which carried out incidence from the substrate 
side which has translucency is carried out from the substrate by the side of incidence. Moreover, 
the electrode formed on the substrate which does not have translucency in this case may be 
formed with a non-translucency ingredient, and a reflective means may be formed in the 
incidence side of light rather than this electrode. 
[021 0] 

Moreover, the electrode with which one substrate and its. substrate are equipped may be formed 
with a transflective type ingredient In this case, in a dark location, it displays by making the light 
of a back light penetrate, and a back light cannot be used but the transflective type liquid crystal 
display which displays by reflecting outdoor daylight can also consist of bright locations. 

[0211] .... 
Moreover, in the gestalt of each above-mentioned implementation, it was presupposed that it is 
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the liquid crystallinity matter contained in the dielectric matter layer 1 the negative-mold liquid 
crystal ingredient A. However, the liquid crystallinity matter enclosed with the dielectric matter 
layer 1 is not limited to this, and the optical anisotropy of the same direction should just 
discover it by the electric field of the direction of a substrate side normal, and the electric field 
of substrate side inboard. 
[0212] 

Moreover, the liquid crystallinity matter enclosed with the dielectric matter layer 1 may show 
liquid crystallinity with a single compound, and may show liquid crystallinity by mixing of two or 
more matter. Or other nonHiquid crystallinity matter may be mixed in these. 
[0213] 

Moreover, as liquid crystallinity matter enclosed with the dielectric matter layer 1, it has the 
order structure for example, below optical wavelength, and a dielectric anisotropy can apply a 
negative thing among the liquid crystal phases which look isotropic optically. By impressing 
electric field to these, a strain can be given to the fine structure of a molecule or the aggregate, 
and induction of the optical modulation can be carried out. Moreover, since the orientation of a 
molecule can be promoted by forming the orientation nominal member also when using these 
liquid crystallinity matter, it becomes possible to drive by the low battery, 
[0214] 

In addition, when forming orientation nominal members, such as the macromolecule chain 22. into 
the dielectric matter layer 1, it is the liquid crystal ingredient in which the property of a negative 
mold is shown, and it is desirable to use the liquid crystallinity matter vyhich presents a nematic 
phase in the temperature requirement under one which shows an isotropic phase. Thereby, the 
effect of an interface can perform for example, giant-molecule stabilization (formation of an 
orientation nominal member) in the nematic phase spread to the whole liquid crystal phase 
including a bulk field. 
[0215] 

Moreover, both the liquid crystal ingredients enclosed with the dielectric matter layer 1 have 
delta n and large delta epsilon, and it is desirable that Tni is close to a room temperature. 
[0216] 

Moreover, the display equipped with the display device 100. the display device 200, or the display 
device 300 can also be used. That is. while having two or more display devices of this invention, 
the display equipped with the switching means which changes the electrical-potential-difference 
impression condition, and electrical-potential-dlfFerence the condition of not impressing in each 
display device, and the control means which controls actuation of each switching means can be 
constituted. 
[0217] 

By constituting a display using the display device of this invention, the display which can be 
made possible without a trade-off of a low-battery drive, an extensive temperature requirement 
and extensive angle-of-visibility nature, and high-speed responsibility is realizable. 
[0218] 

The display of this invention has any of a display device 100, a display device 200, and a display 
device 300 they are in the one section of a pixel, or 1 pixel. For example, you may be the display 
with which the display which displays images, such as television broadcasting, and video. DVD. a 
word processor, a personal computer, a cellular phone, etc. are equipped. Moreover, since a low- 
battery drive, an extensive temperature requirement and extensive angle-of-visibility nature, and 
high-speed responsibility are realizable without a trade-off. it is very promising also as next- 
generation FPD (flat-panel display) television. 
[0219] 

This invention is not limited to each operation gestalt mentioned above, and various modification 
is possible for it in the range shown in the claim, and it is contained in the technical range of this 
invention also about the operation gestalt acquired by different operation gestalt. combining 
suitably the technical means indicated, respectively. 
[Availability on industry] 
[0220] 
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The display device of this invention can be used for the display at large which displays using 
liquid crystal. For example, it is used for various applications, such as an indicating equipment 
with which PC, a cellular phone, etc. are equipped, television, and the next generation FPD. 
[Brief Description of the Drawings] 
[0221] 

[Drawing 11 It is the sectional view showing the configuration of the display device concerning 1 
operation gestalt of this invention, and (a) is the sectional view showing the optical isotropy of 
the dielectric matter layer at the time of no electrical-potential-difference impressing, and (b) is 
the sectional view showing the optical anisotropy of the dielectric matter layer discovered at the 
time of electrical-potentiSHdifference impression. 

[Drawing 2] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the polarization shaft orientations of a polarizing plate. in the display device of drawing 
1 . and the direction of rubbing. 

[Drawing 3] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the second electricHield impression means in the display device of drawing 1 , the 
direction of substrate side inboard electric field, and the direction of the direction electric field 
of a substrate normal. 

[Drawing 4] It is the sectional view showing the configuration of the display device concerning 
other operation gestalten of this invention, (a) shows the orientation condition of the liquid 
crystal molecule by the micro groove at the time of no electrical-potential-difference impressing 
in the nematic phase condition when not forming a giant-molecule chain, (b) shows the 
orientation condition of the liquid crystal molecule at the time of no electrical-potential- 
difference impressing in the nematic phase condition, (c) shows the orientation condition of the 
liquid crystal molecule at the time of no electrical-potential-difference impressing with an 
isotropic phase state, and (d) shows the orientation condition of the liquid crystal molecule at 
the time of the electrical-potential-difference impression with an isotropic phase state. 
[Drawing 5] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the polarization shaft orientations of a polarizing plate in the display device of drawing 
4 , and the direction of a slot of a micro groove. 

[Drawing 6] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the second electric-field impression means in the display device of drawing 4 , the 
direction of substrate side inboard electric field, and the direction of the direction electric field 
of a substrate normal. 

[Drawing 7] The orientation condition of the liquid crystallinity matter in the display device of 
drawing 4 is shown, (a) is a top view when seeing from [ of the time of no electrical-potential- 
difference impressing ] a substrate normal, and (b) is a top view when seeing from [ of the time 
of electrical-potential-difference impression ] a substrate normal. 

[Drawing 8] It is the perspective view showing the negative-mold liquid crystal ingredient used 
for the display device concerning 1 operation gestalt and other operation gestalten of this 
invention. 

[Drawing 9] It is the substrate, the second electric-field impression means, and the sectional 
view showing a micro groove in the display device of drawing 4 . 

[Drawing 1 0] It is the sectional view showing the . optical anisotropy of the dielectric matter layer 
discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 1 . 

[Drawing 1 1] It is the sectional view showing the optical anisotropy of the dielectric matter layer 
discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 1 . 

[Drawing 1 2] It is the sectional view showing the configuration of the display device concerning 
other operation gestalten of this invention, and (a) is the sectional view showing the optical 
isotropy of the dielectric matter layer at the time of no electrical-potential-difference- 
impressing, and (b) is the sectional view showing the optical anisotropy of the dielectric matter 
layer' discovered at the time of electrical-potential-difference impression. 

[Drawing 1 31 It is the sectional view showing the optical anisotropy of the dielectric matter layer 
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discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 12 . 

rPrawing 1 4l It is the sectional view showing the optical anisotropy of the dielectric matter layer 
discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 12 . 

[Drawing 1 5] It is the perspective view showing the aggregate of the liquid crystallinity matter 

which presents a cholesteric phase used for the display device of drawing 1 2 . 

[Drawing 1 6] It is the sectional view showing the configuration of the display device of drawing 

12 , and (a) is the sectional view showing the condition that the aggregate of the liquid 

crystallinity matter which presents a cholesteric phase on the first electrode and the second 

electrode at the time of electrical-potential-difFerence impression has arisen, and (b) is the 

sectional view showing the condition that the liquid crystal molecule carried out orientation in 

the same direction on the first electrode and the second electrode at the time of electrical- 

potential-difference impression. 

[Description of Notations] 

[0222] 

1 Dielectric Matter Layer 

2 Orientation Film 

3 Orientation Film 

4 CtenidiumHike Electrode (First Electrode. Second Electrode) 
4a CtenidiumHike electrode (the first electrode, electrode pair) 
4b CtenidiumHike electrode (the second electrode, electrode pair) 

5 Plate-like Electrode (Third Electrode) 

6 Translucency Substrate (Substrate) 

7 Translucency Substrate (Substrate) 

8 Polarizing Plate 

9 Polarizing Plate 

10 Negative-Mold Liquid Crystal Ingredient A (Liquid Crystallinity Matter) 

1 1 The Direction of Rubbing 

12 The Direction of Rubbing 

1 4 Micro Groove (Orientation Film) 

15 Micro Groove (Orientation Film) 

22 Macromolecule Chain (Orientation Nominal Member) 

100 Display Device 

101 Display Device for Comparison 

102 Display Device for Comparison 
200 Display Device 

300 Display Device 

301 Display Device for Comparison 

302 Display Device for Comparison 



[Translation done.] 
* NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2>*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0221] 

[Drawing 1] It is the sectional view showing the configuration of the display device concerning 1 
operation gestalt of this invention, and (a) is the sectional view showing the optical isotropy of 
the dielectric matter layer at the time of no electrical-potential-difference impressing, and (b) is 
the sectional view showing the optical anisotropy of the dielectric matter layer discovered at the 
time of electrical-potential-difference impression. 

[Drawing 2] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the polarization shaft orientations of a polarizing plate in the display device of drawing 
1 , and the direction of rubbing. 

[Drawing 3] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the second electric-field impression means in the display device of drawing 1 , the 
direction of substrate side inboard electric field, and the direction of the direction electric field 
of a substrate normal. 

[Drawing 4] h is the sectional view showing the configuration of the display device concerning 
other operation gestalten of this invention, (a) shows the orientation condition of the liquid 
crystal molecule by the micro groove at the time of no electrical-potential-difference impressing 
in the nematic phase condition when not forming a giant-molecule chain, (b) shows the 
orientation condition of the liquid crystal molecule at the time of no electrical-potentiah 
difference impressing in the nematic phase condition, (c) shows the orientation condition of the 
liquid crystal molecule at the time of no electrical-potential-difference impressing with an 
isotropic phase state, and (d) shows the orientation condition of the liquid crystal molecule at 
the time of the electrical-potential-difference impression with an isotropic phase state. 
[Drawing 5] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the polarization shaft orientations of a polarizing plate in the display device of drawing 
4 , and the direction of a slot of a micro groove. 

[Drawing 6] It is the top view when seeing from a substrate normal showing the arrangement 
relation of the second electric-field impression means in the display device of drawing 4 . the 
direction of substrate side inboard electric field, and the direction of the direction electric field 
of a substrate normal. 

[Drawing 7] The orientation condition of the liquid crystallinity matter in the display device of 
drawing 4 is shown, (a) is a top view when seeing from [ of the time of no electrical-potential- 
difference impressing ] a substrate normal, and (b) is a top view when seeing from [ of the time 
of electrical-potential-difference impression ] a substrate normal. 

[Drawing 8] It is the perspective view showing the negative-mold liquid crystal ingredient used 
for the display device concerning 1 operation gestalt and other operation gestalten of this 
invention. 

[Drawing 9] It is the substrate, the second electric-field impression means, and the sectional 
view showing a micro groove in the display device of drawing 4 . 

[Drawing 10] It is the sectional view showing the optical anisotropy of the dielectric matter layer 
discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 1 . 

[Drawing 11] It is the sectional view showing the optical anisotropy of the dielectric matter layer 
discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 1 . 

[Drawing 1 2] It is the sectional view showing the configuration of the display device concerning 
other operation gestalten of this invention, and (a) is the sectional view showing the optical 
isotropy of the dielectric matter layer at the time of no electrical-potential-difference 
impressing, and (b) is the sectional view showing the optical anisotropy of the dielectric matter 
layer discovered at the time of electrical-potential-difference impression. 

[Drawing 1 3] It is the sectional view showing the optical anisotropy of the dielectric matter layer 
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discovered at the time of electrical-potential-difference impression of the display device for the 
comparison to the display device of drawing 12 . 

[Drawing 14] It is the sectional view showing the optical anisotropy of the dielectric matter layer 
discovered at the time of electrical-potential-difference Impression of the display device for the 
comparison to the display device of drawing 12 . 

[Drawing 1 5] It is the perspective view showing the aggregate of the liquid crystallinity matter 
which presents a cholesteric phase used for the display device of drawing 12 . 
[Drawing 1 6] It is the sectional view showing the configuration of the display device of drawing 
12 . and (a) is the sectional view showing the condition that the aggregate of the liquid 
crystallinity matter which presents a cholesteric phase on the first electrode*and the second 
electrode at the time of electrical-potential-difference impression has arisen, and (b) is the 
sectional view showing the condition that the liquid crystal molecule carried out orientation in 
the same direction on the first electrode and the second electrode at the time of electrical- 
potential-difference impression. 



[Translation done.] 
♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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±f£lg-1Sffii:»-f8ffit i^lSlceESrEIJJirrS i fc»=J:oT±iaS|-«*«:4fel:.S-fr 

w ti:mmt-i-?>m$im3izimnm^mT. 

i fc «-^i:-r-s.if^2-4<^v>-m*» 1 stciei8<oss^?^. 
i fc Sr1$iai:i-I.it^2~6 wv^-m*» 1 ntciesio*^^. 

IMim^mna. *^-r •y^ffltT'f V ^oe•/^'«f:^^«^g^■r6{BEatt«»®T 
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• 

JbiBi2(6lK<i. ±iSfKa^J-^2r, ±iem-11l#*5J:lXSp-SI'rtcSlftlt^::*ri6lCiSl6lS 
^*}g«*>4>'fl:SCi:*1tat-r?.if«3S3-l 3<OV^-m*»l«t:iett<^)^5^^. 

V ^ S i t Sr i: -ttmtm 1 - 1 5 <0V 1 JSl'^S^ . 

[i1i*3Bl7] 

±is.mm!mmizitx-thmffBm>m*<. ij ^ ^ii'^mrh i>zb ^rn&frmtt 
c: i: S:#fS t -r 1 - 1 9 C9V >-rfL*» 1 «cie«so«^^. 

[ff^21] 

If :^<« 1-20 OV^m*' 1 «Ciei8<0^^^«:^li t-CV^S C i: ar^ai: sas^ 
[0001] 
[0002] 

Tifi^TtlCRT (tothode Ray Tube) T'^^AS^^"CV^!t7'^t•<0^fj«^=«^^Tt». FP 
D (Flat Panel Display) <Ofta»i:LTLCD (Liquid Crystal Display) -TViiii 

[00031 
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[0004] 

TN (Twisted Neoatic) )*-h\ {affiH^fJt^WtCffillUJtTN*- h\ >-ru- 
Vy^-f -y-f-V-^^ (IPS (In-Plane-Switching) ) ^-K. J^-f < yj<JyV 
(VA (Vertical Alignment) ) ^:-H. fc it^^t^ffiO- K (OCB (Opticatly Co 
mpensated Birefringence) ) H^{±, LCD-TVi: L-CStt-TtJ^tcajT^^S t<0 

t (SannStttlEt /£«IHltt«gi $ fet:i»)±S-ti-i C; t imttix VM. . 
[00053 

feSLTtSSSIflttfKa (FLC (Ferroelectricity Liquid Crystal) ) Kti 
RSSiS^ISjS^ (AFLC (Anti ferroelectric Liquid Crystal) ) ^r-Kti, '^'S.mz 

[00061 

-ecOflS, tfcat^-Bk&^^'f -y^V^^S-l^rSS^i-^taffaA (PDLC (Polymer Di 
ffuse Liquid Crystel ) ) m%Wf^X'h'0'!SmSLWrdMmX'hi>ifi , St 

[0007] 

±IBT'ifi^«a<'D:t.-V-r -f f H ( *-7-r A'/ 9 (NeiDatic)iKftfflfl5JSft^^: 

•5. M^hnm.. !^i>-f]mzi.'^xm'!^\i±<n-h\iKct>^j:\>\ itz/'^)\^9<r>mMMifim 

[0008] 

ffilSlL. -?-*t*<^-:>*>ftt'i-5T?Sf8^^g«s*«j#-:>a5ffir6lttlwJ:-5T. -fe/UrtgPfTjyN' 
;l'^:^«sCS->T}Sa:}H'*»'Safa]-f^, V'>i:>t9>&:18Bfffi^ (long range order) j&qfTE 

twJ:«.}Ra^<OEr<ilSrfflV^TV^&i®0. LCD-TV{:tJV^T'je^i:^&SajE^i: 
[0009] 

ifltC^tU. X;>(9t-< 'y9mia=t—YX'S>hFi.C^ AFLC tV^-^yi^^-Kti 
[0010] 

[0011] 

X^-SWRtil 8 7 5^tcJ. Kerr (*— ) t:: J:ot:itl.S*tJt t^OT*") , .lix^TC 
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[0012] 
[0013] 
[0014} 

[0015] 

^CIT-, CT;i{f1^fF:S3iKl-C«4, "f^immmzWlSifm&nLXiit . fl-WUkififi 
[1ti*XiS:i] ^112 001-24936 3-^^^ (^IBB 2 0 0 l*9fl 14 0) 

[»Bfl*«fif^LJ: 0 t-rtwm\ 

[0016] 
[0017] 

tt:. nm:mi^z\i. S«Ji{ci2[fi]55fil^«teU^iei6jK?r^L-r. 
[0018] 

C^tiiSfBeSr^^rffiCT-f Vbot-y^ffi, Isotropicffl)t;t5V^TB9&$*TV^6C 
[0019] 

V-f-f >y^'«(NeiBaUc«) ^TTitWS.^Ziy\^X^^^X^.^h. a£3l5(?)?gfBX -f ;^TP^ 

^hi>z. :L<r>mL^mzin'thmiB^'?-<^m^mi^. m.^'f-mm^i^u^\^n 

[0020] 

T^tCfev^-cm^fSrWlraLT . ffi#3iJK<02»:trikWM-«.)B#fspStMt(*-j»m)*5SSS 

ithi><r>x'hh, ■rts:h*>. i^v^wmziufhmmmi. ^^^^-f-f •y^ia*»4>iaESr 

[0021] 
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t=\.'^X{±m&iH'!Si,zm< ieEKiJtg**«®*>^:V%<OT. ^ffiCiarnlSiraSriSLTt'f-ix 

r*. • 

[0022] 
[0023] 

tb(>ti?>t/'. mi^9miz^r,xmmifii&m&{titii>mmims.nmjimcr>;ff.xh'o . 

[0024] 

^^mi±MLt:imiZ&^X^^tLrz^MX'S>*) . -e<0BW*4. 1EE*!l9iaDi^t=3t^ 

69^tt€:s^u. 9EEma(izfi£i^iffm:f3m'fmti>$^=FX't>'>x. fmtssfm< 

[0025] 

^^miz^hmTm^ii. ±9smmi:im-thtz»>iz. ni^-ri>-M<mmt. jjb- 

:^i4S:*u, ms.i:mn-tiztiz^^x^mmij&i}^^-i-i>m^mmi^^. ± 
i£«#Epaii#SJ4. ±i2a«[®twaii:'Sr:6-r6i<ois»:^>4a2:^tfm-s-s. iJii^. jjes 

[0026] 

cfncj:o. mifEpjD^sti. m^Wiii'mi.<r>mi,zmmr^:fjm<^m-m^. 

[0027] 

^ffifiib^ ±IE<02oro«*04f^>i?>**~:fir3!»q?^tr««^J: OfflcV^SESaJflDL-C, 
. [0028] 

[0029] 
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[0030] 

[0031] 

[0032] 

[0033] 
[0034] 

[0035] 

ifz. ±im~w^tiXx/m-mmizinfi±M4tismnt, jjaaRBi<o^^i*]*» 

[0036] 

[0037] 
[0038] 

m-^n^^t^-^hztisfx-^h, zttizjio, '^Hi^iziz^\.\mzt:mim>ztm 

[0039] 
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[0040] 

[0041} 
[0042] 

[00431 

[0044] 

[0045] 
[0046] 

[0047] 
[0048] 

[0049] 
[0050] 
[0051] 
[0052] 
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(0053] 

[0054] 

[0055] 
[0056] 
[0057] 
[0058] 
[0059] 
[0060] 

[0061] 

^■fb-r 4 t><OTA t J: v-v. 
[0062] 

2mz)mthij-mki, j<.)uc'mmzt.X'WS'r:ittfiX'th. «o-c. jc^jas** 
t-rs. 

[0063] 

^^SE, 7 7y h^'<*/H^-<>^TU'f (FPD (flat panel display) ) ■rl't'^rl^*^ 

[5K«<o3»m] 
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10064] 
[0065] 

[0066] 

JiS-li-*. sSJv^Ji. ±iemi:tlWS-^*»ttt^:r>-CJiiSII-S*tc*i»tS3t^«S*tt 
[0067] 

. imL(niimi ] 

^S^^-l OOOSlB&««5-5i^L3tRif0TftS. ^:13. 01 ( a) (4. «ffj&«9«raS*l 
[006S] 

[0069] 

vioiacsrri'jic. a^^^-ioo<4. Jt(6i-r&^3ttts« (^) e. 7ii. ^ 

) At. S3fc1±S«6<r)JjeJtI«nSl-ffiS«^4S-SpJ:aJci6(t^.fL/ciilltOK3t. 

. ^1^eR70±fa«i«iffltc^«i«mffi5S-S5<t?t:Sift<biT;^cierailS3t, ®3ttt 

^ 6 fc J: 7 *j S fi!i:^<?5S:S fc <?)«r6l® fc <±R«rocO[SC -eit-rtt^ tt ^ *x>t ra^K 

« 8. 9t, ^5t<4s«6-7ia {WL\ms-2^) i.zm^^ixtzwmv^ 

[0070] 
[0071) 

mmMRm i (=<4, jRA^t lt ^r^?!^fSA«?t ( ^>;<fs^>-7-f ••/ ^m.imm ) 

A*<fJASiiTV^&. 1 OOT-ti, CO^tt!i?!l«ffllC^*S:EPJirr«. 

^^1 0 0{=3t*^S3S-rS4^®k2iSL^vvKB§fc?:±t »18tt«J«fJBl 
[00721 

08(4. :t^;>yS?gfB«1s»A(ztittSjSfB4i^iSm^e J:t^@Jff^ n ^W^htzib 

e„ - ex «o«n4fitr^s. "T^i?**. ^>;<fs?SA«isjt <4. %(om^-)j'&i^-rhm 

[00731 
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[0074] 



coo 





OR' 



CN CN 



[00751 
[fl2l 




COO 




[0076] 




OR 



[0077] 

[^1:4] 



^ R 




COO— ^qVor' 

CN CN 



[0078] 
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COO— < Q/-R' 



CN 

[0079] 
(0080] 

[0081] 

i:«^-c^i.*"i>X'$>i.. mnm\*^ummntii. s^{=«PFff^:^i6i 

[0082] 

ftSJi 1 (o^;mm&^nAim^<r>:fjmzm^ lt <- t # . 3t**«^iR^- 1 o o $r 

[0083] 

^i*A-rS|irtC> Sl6llll2*Jj:lfEl6llR3C9b'>'#^J!i3l3&<ttSnTfe'5. ZtHZXr>X 
i. ^tS. «5^^10 0-C»4. El««IIK2i3j::^[<il|g3i:U-C. tl£*«0:t.-7r ^ -y 
[0084] 

<0:^|6l5:^UT>r->«.. Z(7)mi,Zyjk-tj:ol,z. i2[fiJ)12fcJ:t^3<09tV^^:^r[fiU4SHr^tcR 

4 C i -?T6|«IDS WSr^lfi] , Y»lBai«0»KSC-»MT3&»o»«&«lKffi4 iZ 
J: -5 T ER6a$ <l S m*t:ii35-r SlS-m ^ t&T t <^ k f €» . 
[0085] 

Lys*<oT, 01 (a) r»4. ffir6iiR3<09t*>^^:frr6]<4. iS*tta«Z6^^¥^f. sti*-? 

[0086] 

i.tz. m2(iZm-riioi>z^ Hits 8 13 J: 9 »4, :J'n;^:=.3;l. (2v%«0®KWO5r-f« 
**9 0* ) (CieffiSJx-Cv>6. liJt. E[6jlK2fcJ:l/3tci6UJt7t':^^':^|6li;. m^WL 
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[0087] 
[0088] 

»4, i8Hfl!Sffi«)pl <T«r«3tt:«LT38BB5rfMi*rfJ) TifcS ITO (ffiSKblO (indium t 
In oxide) ) ^fflV^TV%&. 01 (a) iCinLTt J: dtc. ffi®^^ffiffi4{4, tSSSitfrl^J 

[0089] 

-rj:'5t:. ®#«B«54{±, ;^h7'fr«eciJGs:icEastut©ft«««54a (s^-se 

) ti J:tf®«*emffi4 b (SSnmffi) Ci<0B5#^*^4 a*jj:t/ffiffir1^«ag4 

btc-eii'riiififfitt<O?l(aSr-¥;Ll.itCJ:0, M®8IE4 a ■ 4 bStcSIf Sr^tS-tirl. 

[0090] 

SIS {TilT^com) UiAum. W&fSm (x:^r6]<0^iaPi) S(±4jLtmT'J>S (121 
(a)#»a). 
[0091] 

[00921 

[0093] 

kZ^T. 01 (a) C^^t^idt-, 10 0{C«E*^EK!ra$ixTV^55:v^® 

^r^x^ffiawipjAti. iiisiiB (111*1112. 3) i:oi*®f+i£^iaaT«. s«eBa2*5 

J:r^3CSg$*i^9t'v^^i!!ia{cJ:-pT^tSEl6l«»l*t-J:'), «-E 
[0094] 

iEiai«f6iJ:^3 (^H^S:iE«n-r&i^a«0-r4^) J: 0»«S!K07r:7:?-*«3£ilWC'*oT 
, *;«!rS«Ul«1E»A«^<9>'^A!ir:frmS'|6]V^Tv>«.. f^i^-fe, 7\5^W^:^ttS:^L 
TV%«,. ddT. -t/U^Sico/^/l-^^mtli. S?mtt«!)®iill^S5<Offil6jffi2*iJ:t^l6j 
Jffi3*»^>8tiXfe. ffit&^K®fiS4±<?)-fe/l'*Jiai0^1ST'&«>. 
[0095] 

. i-r. 1 0 0 s-fiEffif&uc, 1 0 0 2r, ^-/mwi&^mA<r)^^-7T 

^ y^-T-(VhOVyi^n^&m (T„ , ) OlKJiOiaiK (T=T„ , +1) ST 

ip^i;fcv^T«. ^^xfa!fSia«?iAJ4. mnitmtj^oiz, »^^M«<br<o7r^'^ 
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[0096] 

mz, mi (b) iZTik^tiiXolz, fmmSdJ'h^irmaLt:, -f^r*>'<5>, «s»« 

;tf^. -^^p*), lSi&«m4<0«-mS64a • 4 bS<om{iIII (mE) J4l 8V. ISStt 
tgffi4 (4aJ3j:t^4b) tT«R«18e5 tOlSI<?5«{ill <«E) J±9V-C*4. i/ttc 

[0097] 

^:6rie]®#*5^ . it: . Wm^mA a i:«5*1^mfiS4 b fcofgfiHt:: J: 0 , Sl€ 

<0^#5SSE „ t. tT«4E II = 1 8/4 = 4 . 5 V/zzin, ^^^iei<Ol5#5fiffiE j. 
i:LT{4Ex =9/5 = 1. 8 V/jtxmT*S. 
[00983 

jiiE<^ J: 0 izmmmmm i roirr* 1 i o . 0 1 ( b > cs^sfi* j: e 

[0099] 

i^mt) b<m:fj(mi&tzis\,^-z . yesmm im^) t-riztufiT^h, 

[0100] 

iS:&r^(OlS^^ J: 03iV><0-C% «9««£1Sffi4<0:g-«S4a • 4bS(:i$(t&^^(C 
[0101] 

0 fc-rs^isiffisf^fflt^ioT, »*^*iefii4<o#«ffiisuiyi.<^isi::fc{t4ffia^j-i^ 

[01023 

y :Sri6]tciEr«a-r S . ■t^j:h% . i)-^ S«i:#fflt5 J: tXS«[®^:fr|6]ir)®^ic J: S 
2-O(?)ffirS]«SiJ:ft<0ffim8&«(c J: -^T/NVU^SJSOjffia^i^d^Eltilf I. . ■b;K^85<0>'Vl' 
^'<atSO:t>;«^JB[a«<sjA*5y:*rmS:|6l<. Hr/l'rtS|J<^)^N';U^'iSiai:(4, 01 (b) tc*s 
tt«.l3ftT-ffl*ilfs:®lST*0, 01 (b)T{4, icoiaacrtOiSft^H'-C/N-yf-y^S: 

[01033 

<5s:t=. ¥««ms5c7)^{is-ov (GND) tL, fii5®mfiS4ois{as-, BSit-rsffifi 

«ffi4 a • 4 b<0lg{a*ij£Sitt*>oi««ffi*»^Lv>«S5S:«oJ: dtcSE^tS-tfrivIfcCJ: 
[01043 

UTSTHmiit^rO. w<0B«6$*<««JtCfifc^t:=Sr*®®«fig4 • 4iai0fflEVmax 

2 1 VT'<f5->/c. 
[01053 

act:. imcOtzMz, SitttSffiTCaicV^tttgffiSSrmt^vMjWMi. ^55«?^1 
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[01061 

SSMMEBSISlOSSVmax^iJ^Ufcfcw*. Vmaxt44 9 VT*-5)t. O40.^^ 
^^1 OOtcif^T, 2<&JJ)Lht3'Sr^t. 
[01071 

m^f"! 0 1**. 1 0 0<?52<&J2U:iOVmax«:*f ■&S*i:L-C 

a^Ff olErai:^fit»i^^ 4>-r. ffi®«Si4±<OSiS<0:^SP^»i3tt'f«<)^tt5r^-t. o;j 

1 0 0 titRU-riS«;2f&ljLh««E2rB-rsCU:tc^r&. 
[01081 

SA,tc. *S^?^10 0i:<?)ifc®<0^ci6tw, Ell 11^?^-^ J: a Cc, mmc.mSieiiXX/ 

<o^fffiffi$:ff-5yi. 'tfe.^^^l 0 2{±, 1 0 0i:fcJtl>»ffi^^t«Sg4(: 

ftiT, S3te1S««6±lc¥««tSSi5 5rmU^mMi:« S^SK?- 1 0 0 i: |piaitc0« 

[01091 

, Hjjj^fg^jt^fycfcr^rSjp^^^BffiS • 5fa<OSJlVmax*«l3eL:ti:i-?>, Vm 
ax{i6 2VC*o/::. oi"), «S^i=-l 0 0{cit^T3l&mKtc^ro;r2. 
[01101 

CCT. ^3i^?^10 2Cfett6Vmax*f. ^5^^ 1 0 0<?53ISSffii:'5r^3tai 
[01111 

S^S?^ 1 0 2T*«MS«6 . 7{cJB^$iTy^TS4^^5 UA»WSf . »«l««fi64 
BEtiaiSDmcfeV^Tt.. ffifSlK2. 3(Ci6L/c7t'>'^^:fr(fi]Sr(fi]V^-Cv^|). -f-LT, CIO 

^<f\^^^mi&eomikmimi>hhmm. sisiiRa. 3c*fiu/c5t'v^^*(^ii:iiu*Fai-r'* 

[01121 

^:»iatcfe(t&i?feaii)x;t^yp^-i=rr^>i»ory^ffiii:isi*>-ti-ss. +5h^#<t4^r 

[01131 

t«-5T. S^^l 00, a^^=^l 0 1, fcil/fa^^l 02C. l§lt^*3&K<7) 
fl5i^5:EP3nL^s:«-&. iai(b),l3l0.iai 1 icS^tJt^-SS^^twiittSfflLA^^ 

TE|SlL-C*JO. U/::*<-5T. «fl^^-l 0 OtC*iJt63l£oaa*Ji<ftt,Bf<'6r*. 
[01141 



(16) 



^^2006-3840 (P2006-3840A) 



[01151 

izX oTElSj-f &S!»»t . »«tt«ffi4 k¥««eiaffi5 i:<OlBltCf^ffl-f &««IBffi»*I«a 
[0116] 

:.(n>tzi^. a^SI^-l OOTti. fi:^3Sja*t#«.:'ii^)tc*e«^:IBI6tfflE5:, ®<«i;t 

[0117) 

v%?,. dWTttf), iai(b)<oidi=:S«i[^:Sri63<om#«-Epjirr?.i:. ^t'^-^/^fLf^u . 
^m-m<7^^hhn&^ircBismA±.<r>m.i^^i:hhmLyi5\^f.zu^^^ti, 

yw^nais^iRft^^s x'^i^ityfimzwm-^^i, m-t ;t ot*. *> < * -ctsfieaB 
i*i*raifg|!^aJ. IP^. W«®E4 • 4ra«^)4H^i6]*»:#c&<f^fflLTv^S/i«>-efcS. 

[0118] 

^=Fi:yi3mzmf^'m><r>bmm^ixi. ^itm^mh. ^Msmsti>^z4Mm 
timizm<. z<7)m&cr>^-( x<7)mmxii^s?jTn'PX'hhi>ms&. ^sffisf^ffl**® 

[0119) 

j^ssi i:*>*»&a^^i 0 0 i:|3l«^7)«iJ£tjilf^afg^•wri.SM^w-?v^T{4ls]t^?■f 

int. -tOiftaSSr^BS-rS . 124 ( a ) - ( d ) *||fiBeJB{l*>*>l,^^i=^2 0 
0O«B&fll««-5^-riSrliBlT'*'5, »««ffi4 • 4iat:fla<. S«EBl*m*<0*-|6] ( x:fr 

m i^tyMfcWimmx'hh. o. j|^6J^fill(^fc^^T«ST^^l oo«7)iiiB3t=fflv^^ 
s>. 

[0120) 

04 (a) (i®^H=-ffiS:mt^rv^*a^<0. -f -y ^ffl5rML/c«air<0« 
S«WiniB#<0-7-f^o^^7l^7'tci*}SAiJ^ier«iJ«t<il«:j5L. 124 (b) JiSS^ffi 
$-}BB!tUv:J&&<0, ^r^vf-f •y^'fflS:ML:^c*WsT'<7)?KB^^i-^Oi2lSj«SIS:S^L. 124 ( 
c ) HT^ y ho t y ^'ffi*Mt:^*tniiT'OSEBlEnll0K^<O^^:tfSfSft«^AC7)El6l^^aS 

04 ( d ) Jir-f V hot--/^ffl«rfitJt«3BT<0«EBpmo;t-XrafflaM5r^ 

[0121) 

04 ( b ) IZTjk-TJ: d ic, ^S^^^2 0 Oii. mtmm 1 1 0 0 i: |al 

[0122) 
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lO-feyWSdt^HfiJBSSl i:|3|--C*)&. fiJI*>. L/S = 4um/4um, d = 5u 
[01231 

An = 0. 15. Ae=-14, T„ , = 6 2'C)Vi*A$itTV^I). ^^XfSSAW^A 
[0124] 

2 0 O**^^^^ 1 0 Oknmth^ii, 04 ( b ) iz^LtzJ: o ic, 
a^^l 0 0tcfc{t&ia[«ilK2, 3 S H*»<i>^i., 7 t'>^J!SI**]^StlX:E 

!|*5®S lCJ4AS*TJ^^^X^}B[A««A<04'tCii;^?«2 2*<J^«$*i'CV^SjftT«>*. 
[0125] 

1 5{4, 04 (b) 4>(-^L.7t::^r(6] (y:fi-|t]) {=®t^*, S 
0=5: (eS/jN=5r ( 1 MmJjiT<0) ) SSS t t-yf-i: 5-*-r2.JS*<J^«S*lTV^«.. ^r*J. "7 
'f ^ D ^^/l— y 14, 1 5 <4 , ^#15itj£<^?BE^iJHFlc:*t UT , V^f ^ d ^^;l/-r<^^ 

[01263 

Tfci.. 04 (b) c^ripic, ii?^)-^2 2t4, -eoiSgp^*^ -7>f ^'/^^^;^-7• 
l 4. 1 5«0@tt:&iai (y^m) KrSVTV^i. 5:t5. l«4mS2 2<0JBB!t^fc:ov>T 

[0127] 
[0128] 

^•7t, 2|!^ISI?K®TJ±s V'f ^0:?';P-7'14, 1 5td®*4Kmfii4-^¥«;K1Effi5<0 
^^71^-^14. \S^t.^mm.WS.^. 7<0±cmLT. ■eo±tct3«tttlfii4*?»^ 

[0129] 

09(4. ®«««fii43!>^«?iX3t383tt^ffi6±CJB«L7tv>f i?n^^;l<— T'l 5$: 
5^-riiffi0T'S>l.. ^riJ. C1CO0J4, ®ffir«®B54 a ■ 4 b<0®SE^[6](c«lt^::6rra]. -f 

^r*><»as^^ 2 0 0 \,t:!^^zwmnmmin^z%mf)i^ ( y :^{«n ) t S 
:fri*i*»4.aJtKiB0Tifi&. iJt. 09«4. v^f ^'o^<;u- n 5<o:&i6i*«i:i^r6i (y* 

[0130] 

C;<O0C^U/>:iptc, v-^^o^;U-7'l 5J4. S3t14SK6ffll*>A.3?ai-r6. 
S:J'O^SS (0+, Am) tt-yf- (04». 1 (x/P) ) tSr^fSii^ajSB ( £ 
^'oQj) { 5^oti:gF.$i:t:-yf-i:2rW-r§^»<^5^'ofl|) t^htch. 
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[0131] 
101321 

04 ( a ) (i, ±ie<?)J: p {C^'f ^'o^'/U-T' 14.15 S:}gB!tUyi23tfiStti5 . 6 

!}«5«^lC*i»t&»ft4J^J4"7-f^'n^';U-7'<^^r|6i <"7-f ^d^<;i.-7'<^«*i*j) {=ffi 
[0133] 

^200T{±. e-i/f-HiO. 8^tm. S$Am{40. 3 jumT-$>->yi. d'5r;«.ir 
-fuco^-^ i^a^ju-7'i:m^-ti>zt\,zj:*) . ;^-7x-f -/^ffl {T<T„ , ) a>A^im 

[0134] 
[0D5] 

A*i^v-r-f •y^JRaffl€rMLTV^*4«»B) T'tt, 04 (a) <0«Blt|5l«. ^ttifejt 
[0136] 

mz. ii^tt!f«!i®;iioas5-^^vx-f •y^'-r^f y hoe-y^'ffiiEi^ias (t„ , ) 

J: 0(S»<^iagC«j^Lo-:>. ^1±«!i®Ji 1 lzmhmi:fmri> . Ztiizi •? . 04 ( b 

) iZT^-rxoiz, ytm-^^^y^-tm^u ns-»^22 (Siartfaw*) (3tts-&tt* 

(01371 

-«r3ttfi^$-e-T. W^^^ /h-?-:^ (S^*) i&»JSU«:i ttcj:*. 
101381 

mz. wmT2ooi,ziH'rhmmz'o\,^xmm-rh. m7M^j-2ooi:^mT?>mz 
SKssv^iss (T=T„ 1+2) ix'±^^^. mmmi'S!anzmxLt::i^/fmm& 

[01391 

04 (c) {4. ismii?55SJiioiaE^T„ I +2 (r:) tt. ^mmizmzi:maL 

[01401 

:i<7)0i=^-rj: oiz. ^^/fmmimfiAcr)m&i^^ii'7-<^a^/u-rijfsnzB^mz 
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3R^2 0 0»4Bf (M) *«S5i:^^TV^4. %tz. ^fJWlS.m^A-imfJX\^hWjt^ 
2 2 l§l±<OSBI«i:^«3i5»«OTTi5 * tz^. iR(cm**iBC: T W^WtmiH-^- 

<fm>znvz\ismm\^. xr>x. 16^7-2 oooenitt«i9Jiiti. i^ui^jKii 

[01411 

fiSSWiOV (GND) <OBti?r£miirrS. 
[0142] 

^rfi]«©ttCJ:0- ^«tt!t?!l®®li7){a{3r^t;tJV^T, jaa:iHF**^'f ^o^<;^-7• 
l 4 . l 5*iJ:t^S*^2 2<0:^I6] (SffiSrt(a[ffiJI<0*-|6j, SfflfUcfrlS]) CiUlSlL. 

[0143] 

^i'(omrf7i^bv&^n^j:ijmzmxfi>m^^^2 2im^T^h. 

[0144] 

•?-LT> C<Oi:dt=iS:Ji^S[2 2Sr}B«L7ta5^?^2 0 0t:*5V>T, ^t-X^fflffiW^Sf 

Ai}<mimi7jk-t^x'^mmiz^t: Eiuirrs dtcto, v-r^ o^^yu-r 1 4 . i 
5izihmj^miMziatx . iis^Hrm2 2^^<o^^MmmmijizX'^x. tmminm 

[0145] 

ZtiiZX 0. lSiHi&2 2 i:mmL^^\'-d%^l>zit^X . m^'f-2 0 0i,ziHfim$> S 
[0146] 

Srfflv^T t±ieu^>:a5^?-2 0 0 bv6mm<otmm%htif>. 

[0147] 

4^::, S5^^2 0 0fe:*Ji^-CSiJ^a2 2*Jgfi!cL^rt^fi9B!c, -T^ipfe, ISSBBJSl 
1 0 0{c:*>V>T. ffiFa]K2. 3 Sr-v^f ^o^^yu-n 4 . 1 5Cft;CJt 
tftft^m&b LT t J: < . w <^JS^CJ±^^rai^ 1 0 0 i: 05|Sl»o3»*S:^-r S . 
[0148] 

±l2<?5lJiBHT-<i, -7^ ^'o^^;u-n 4 . 1 5 co*fp|*< 1 :Srrfi] ( y:6-|fii) 
(crJt^-cittBBLJt*^ -7^ i^ai^ii—y^ff):)7miZtii,zmhi><nXii^^\.\ mH£, 05 

[0149] 

05(4, -v'^i:'o^^;U-7'14. 1 5 S:i''^^if^?^tC}g«L/i*&«0. 
-7'14. 1 5<?):trrfiJ, *iJ:t^, <i3t«9. l 0<?5®)RWi:frIfiI<?>— ffSSrS^UTt^S. i<0 

) tUTfcO, v^^'o^^/P-T'l 4*>J:tfV'r ^'o^yu-7'1 5«o:fir[6j<4i?^^^^^ic^r 
oTV^6i:ftt=. (ijtt«9*>J:l^(i3t«i80ifiinil!lk-eiX-f<l4 5' <OftJffi?:|£i-. ^fc 
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[0150] 

D^^/W-n 4*Jj::^v>f ^'Q^;U-ri 5i:|i|«fci''^'if^'«t'5r^tv^5. 
[01513 

a9J4. lgfi«liaS43!>^«$nn:3S3te<^Sg6±l=mUcV^^D^/l^ri SS: 
[0152] 

07 (b) «, a^?-2 0 0K*Stt2)#^©tC«lfS'EpjnU:'iON^ (m#EpllD 
[0153] 

JBtff^n, i:*«^L.<^rO (®*f*n^ =11, =n» ) . ^ftifisS^ 1 liJte^W^tt 
[0154] 

.rixtcWU, 07 (b) icS^U^ciolz. ONKJtcU, v-f ^'o^^/i'-rtcj;^)^^?^ 
[0155] 

Wtc. 0^19. J:0(Kv^«BET*XfSJRa«^A2:v-{^o^^;i/-7^rSl{:ieiaiS-«*-Si 

tt)<x'th, vinicio, ismtt!tf!i®®i(3-s-*ix«.^>;<fajafl«i^A^«£A*:5:-ret>f* 

[0156] 

iOidtc. V'f ^'o^;u-7'i443J:r/l 5, ®»«maB4S:i^'/1f^^«t:?g^-tS 

[0157] 
[0158] 

»:tc. S5^^2 0 0tc*>»t*3t!?^i±5-^U^smtconTaafl-r6. ^t*J. 
T14. 05— 07c^Lfcidtc, s«'*^if^^«<?5«i«««ffi4*}J:iX'7'f ^'D^</^- n. 
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i,aK(aingv>a«T (c^T-a. t=t„ , + 2 (k) ) t^^-pttti;, jSTtissitR 

ffi4a • 4b<omE^^'fb$-ar:'i. «*^^2 0 0*«BmiSt=6: 0 , ^eo^i> 

$ *<S:^i: 1 #<^®»«18SS4 a - 4 bH<^)18ffVm a xJ4 3 4 ^/X'Si^tz. 
[0159] 

iXfc, ±l5L/c3KrSB^2O0t<^Jt«<O^s:«>{=, ^ftitSHIiS H=3te«-&14*y-7- 
S^lcretT, 'gEVmaxlCO^i-COlFfiBS-fTo/;. ^rtJ. Z<Dtm^^^'=f-U, M 
[01601 

>I<7)itKffl^^^t;tJv>-C. m^14?4!I®iil<^iaK5:T„ , +2 (K) t:«i=>. 
flE<0«Cl[i&±iE LJtas^*?- 2 0 0 1 mmz^t^ ^tZ^.B^i, ^if&iztKr^ t # 
<r>, mmm!&4&- 4b|S|<D«EVmax{41 1 OVTh-it:. 
[0161 J 

^k 
[01621 

4. 1 5 5r}g«U3t^^-?=-2 0 0tct5i->T. B«i.$2:S±tl-r&BBi»mBEHm--S. 
S<^l^e{COV>TS»L;t. «^^-7^2005:. T„ , 3 OKiSl^iSS (T=T„ 

, +30) tz&^n-fhtthlz^ ±SitmazWi:maL, VmaxSrSJSUfekvl^* 
, 39VT-S)-57t. -r^xiy-h. «5^*^200{4. T„ , +2<T<T„ , +30i:V^3 

[01631 

03; 0. «5^^2 0 0«J:aci^^i-^3S-ft:*MiUt:i3<t. iaKSrTn , lg±*>A» 
JU3 0 KeJKS^^^aS^:^^v^T tlS:«-^-a2 2«0^c^)^ (glcil-Tv* y v-i/SOU) 
$:f^ffl$-ti:SC;t*«r#S. -f-co^^i^). IS^J^ 2 2 |S1±<^®I1 (SiJ^2 2rtS) S 
ffi<0-9--f X<0;^;ySIRa*r^s»Atcov^T . t«^|iI±<oaeiII«7tttcS-:*<ffl2f^fflS:iaA» 

lEk^ri.. 
[01641 

C:<^ J: 0 (c, a^^^ 2 0 0T«4. ( 1 ) S^-frS^OV'f :?o^^;W-y^oj»m. < 2 ) 
(01651 

»«iiSffi4«'7'f ^o^^;i/-n4m¥«fc:»«iSm>. CiifcJ:*), fSEEPlia^CS 
-ri 5 t®ffi«mfii4 a-4 bfsitcf^fflf ««-^t*<isi-^i!n{=j^xrs?5a«^A«o?g 

hZtlf^ttch, 
[01661 
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[0167] 

[01683 
[01691 

'kf)':kt^<^j:'>X!mtiEEt/:m^LXLthKc\'^Xi>lz, m^&tiZbiimt L\>\ 
[01703 

UK) ((Eii) ■C'#l>t,<^T'ftil{fJ:<. ifilBttSl^H^ . m 

[01713 

[0172] 

tti. m^minmiizj&^-thRi^mmttLx. TK^js^^-yhv-:? (;4<^^-^ 

[01733 

zt¥mt^\ &^mm\i:mBT?>ztizX'>xm-^i:ms&iz'nd:itf}^x-^i>. 

[01743 

^r*J, ±SiUzWr:m=F2 0 0ffm^^<OimX'\i. T„ , +3 OOii^toi^T L 
?=<«i:S5-{kL^<'^i:S*)m>. fif!l£Jf, T„ , +6 0 (K) tT'c^iaEEHtcfcv^TS:*: 

mmiiz$t?.-rh}mmmtLx, t„ . +6o (k) SiX'<7)&mm^z)i\,^xs±m 

[01753 
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[01761 
[01771 

012 (b) iZ7ik-rXol,Z. m^m^300{i. |IM»3I1C*>*>&^*1=-I0 0i:. 

mm. -ii<r>mL immmie ) ±.i,z\mm^mA. mi<^mL imt^&^i ) ± 

[01781 

ICO-fe/WldtlgSIS^HSltlnl— flPt», L/S = 4/im/4*im. d = 5ju 
[0179] 

»«i[Sl*F*-|*1^18IKSlfiE „ . S«Sia*-ffi]O^IH4SEj. tlSBSBSSl i: Pl-TS) S 
. BBt>, E|| =18/4=4. 5V//xm, Eo. =9/5=1. 8V/jumTft-&. 
[01801 

ttz. lSSR«^3 0 0t*J»-^T{4, «5t&«««i4<Ol8ffirai9i (x:fir|fiK0lg«6ISIl®) S** 
. «Jfi|«^4i:¥«*etEfiS5!;(?)[ac0^fSPBN ( z:S-|6j<0l|fi§raPi) J:')t$l5>'>. 

[01811 

[01821 

^xYJ^v-) \,zi.r)mm?mi:mwL-thm^'i-m±it^n>.fx . m^a^=?-i}^n 

•y:7ffi^m-r2)t<OT'S>«.. ^/UffJi: LTJi. JjlTtS^f ;>'f 5>I^S8 1 1 (E. 
Mercktt) *<fflV^<?>itTV^6. 
[01831 
[fli61 

CeH.30^^;^COO^^^>-COCHC,Hi, 



[0184] 
[01851 
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[0186] 

[01871 

[0188] 

f^r-b-^. 3W;^TU>y^?SfBffltC*5»tSJSJf¥«R«s<4, He 1 i x^JfljcOStfr^ n 
X J:OtHe 1 i x*r6JtCftlI^^|Sl<0JSi;f^n//<D**t^Sv^ (n//>nj. ) . ftcOl 

aXt/mSsni^iO^ilimn^ SrfflV>T. n// = 2v^ ( (n, 2 +n„ 2 ) /2) X'm^tl 
& . t . 3 x -y ^ ?Sfaffl*<^r-r ffltft^R#:{wfctt * *W*l«Q<OStff* n {± . 
=&jS^^H^C*S(t€.JaflJl^iai<0®tlf*no t^UWdij. =no ) . 
[0189] 

5;u»«jss 1 1 l::J:«.igix:?3*«*'f 7/^tr>y^P<o®iSrt^::^E4J■^f &Sv%-cJRfl^^ 

3&«io<^^ kLx^m(>zM\Hzm/^<. ztni^mmi¥i:^i^> 

[0190] 

(a) , 01 2 (b) . 01 6 (a) , fcit^Ell 6(b) SfflV^TSiBJri). 01 2 ( 

a ) ji , 3 0 0 iztn'fhmKmmnnt^io^mijfrtmmmxh mi 2 ( b ) 

S^?-3OOt-*3{tl.«ff6|X!]D^<O:ll®Sr5^-r[BrH0-C«>^.. gl^c, 012 (a) 
t}J:tX (b) S«®i*i:tr[fii (ylfc^rraj) *'A>^/.:«^<o0TabS. 01 6 (a) l±, 

0T-*> 0 . 0 1 6 ( b ) (4. ^5^1=^3 0 OCO. m.E^tmiZLm.i&X'm^e^A^^—lT 

mzui^Lfz^iTM-mmmxhh, ^tz. mie (a) a^x/ib) sisisiii:^ 
i6j*»4>^c«^<!o, •r'2r*)^>0i 2fca9ojsa^r&:friai*»'c.^Jt%&<o0-C'ab-s. 

>T„ , ) m^^mmmiimf3m^bKcr,x\,^i,. 

[0191] 

t-r, m^it^nm i ^mymw^mzsi^-t& .012(a) t^-r i o 

[0192] 

-lis 01 2 (b) IZTfftXoiZ. myim=F3iOO\i, ONB* («EEWioi$) * 
-r. »««®6S4 a-4 biaiO«lSX-fc4SfSJS(c*Jor*'f 5/U»l<Oj^:l3i:J:«)ifi» 

[0193] 
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Mziihj5:mns.i^mizii<J . He 1 i x:^ia]*<mif^[fi)tllt:^raj{ciEi6]LJ:^i:-r« 
5 i:<0ISlO«ffilSIRIN J: 0 Lia«K:tJttSISa^«-<0f«P2r** OS»-«irv^ 

• 

[0194] 

cmCiiO, SfSSreti. ft<01«littS»f^MjlP3*(TW'5:^)Mi3t1^«6CStLT 
[0195] 

[0196] 
[0197] 

^m<m^fiX 0 5^^h'-;t?-yKO«lftrtri6l*«y^I«5S:r&J>'>fc i d =£f«SBT*»* . 
[0198] 

0 , i)»«g®rt:S-r<ij<7)S-^S*^'^ffiSS:fi-fai«os^SJ: •) t3iv%^ t (^^^gg 

[0199] 

■c (smi<7){immff)m.izxi>f^iSifx) . ^^/fm.m&^mAH'yijmzMij^-th- 

[0200] 



(26) 



^fi82006-3840(P2006-3840A) 



4#.^) ^fflSL. ■f■<^4>^=«5^^:EP^DLn:J&^<OEf6]«.®^C•:>V^■Cil8^:te»(COV^T 
t02011 

[0202] 

[0203] 

t4«^«^3 0 0 1 R«^rflll£i: ifcoT . 
[0204] 

[0205] 

7m'F3 0 2izmijf^m^ (.mmm^-:^t^(om'^) sr^jjoLtt, ^mzti\.^x{^M 

[0206] 

"f-ium^-thztifix'tt,. 

[0207] 
[0208] 

!|*)®g#*>*;*'f 7;Mt5r^-ri>tcO (i^-f^yPia®) S:fflv%Tt)J:V\ ^(OlS^tCt. 
[0209] 

±i2#ll«fiOJ^®tCiJV^T , j83t14S«6. 383K14SS7. ffi«*tmfii4 , fcit^^;® 

M$tL&h<7>Tii^<. mJHiiSimmme , a3tt<^i«[7<o-*-*«3S}Kttt*L^ros 

mmxmsiL. }ji^m<^m^(>i^mt^hmsm<nmm=i-tLxi:>ii\^, tfc. z 
ois^. W6Ati^^*x\>^mLHzmm^tii>mminmAmmx'j&&t. z<7)m&^ 

[0210] 

v^«WC-{4M-.y^9>f hS:0Bi?-r. 9^^imMi$-^i>Zk.lzX*)Wpi'irio^msm<r>m 
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[0211] 

Sit. ±Mi^m.m<r>mmi>zts\>'>xi±. immmmnz-tiixi>m^^n^^-^m.m 

^^ti:h t<r)T'{i^:< . S«[®^:S-|tn<OS#i:««iiirt*l*JcO«^i: oT, 1^-* 
[02121 

i?imtt?t3k/il(;ttA-rS?Biai4MI{±, M-~(t-^Tm^i:^-ri><^'Ch^ 

[0213] 

[0214] 

[0215] 
[0216] 

[0217] 
[02181 

*«B^c?0*^a*4, ®^C7) 1 g?, i/iJ4 1 10 0. 2 0 0 

, a*5!l^3 0 0<O<5Iix*»S-^-ri.tm'J>S. ^J;ctf-rUt'JJcM-«5»t'T?J-, DVD^ri: 

iSmEEIBlfts J!£ia®KH*»-:>OTSF«tt. lIFiEfES^glf Sr h^- 
H3!■7!5^<^T'&&<0T^ <>:itftFPD (75 / W^^wWr-f^^ru-f ) xl^t'ttT 

[0219] 

(a^j:ofiiffliiri6tti 

[0220] 
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[0221] 

[04] *5|Bfl<Ofl6«O^MJ^HSlC*>*»?.a^^<O«BitS:^l8fM0-C'35 0 . ( a ) J4iS 
J: SJaa^<^ii!|6lttJB2r5^ ( b ) tiA^-^^- < y 9Wmrr<^WSEMm!^<r>m^^ 

[05] 04co^^^(=:fc(t&, mtmcom^mrfj^^, tJiw-f^o^^^i— roai* 

«««:^f^«0rj)^>. 

[010] 01^)aST^^lc*t-r&JtlSO/c«6oa5^3R^iO. SSmHaiBrtc^iS-rSiSlEtt 
!B!l9ffl<O3te^W»:*rttSrSrrillrffl0T*> & . 

[011] 0i<oa*^^c*frsifc®oyt:«>o«5^3g^. ^mamzmm-i>m^& 
[012] :^w^(7)m(^m}mmizti*i)^i,^rm^</)mmi:^mmm-cti ( a > tin 

[013] 01 2<o*5t«^tcstrsjt«S5<07ty)co«^^«o. «E6pjD^twfes-r-&fsm 
[014] 01 2<om7im^i,zitthim<!ofzib<7mv:m^(o. SEetta^cfe^-r&Bstg 

[0153 01 20a^^t:fflv^S, a\yX7-*J -y ^«S:Sf SJRAtt!tim<0«-&«s&S^ 

[016] 0 1 2<7im^^(r>m^i7ik'rmmix'$> o . < a > jiiaEEpjDi^cm-iiffi*} 

BiSHT'S) 0 . ( b ) nmzmmzm-^ts X l^!gZt8flS±TlBUWHF**|SI-*iaj 
E|6l L/c^fcSSSr^-f BrlS0T*> S . 

[1?#<0»iB83 

[0222] 

1 l^li^^ 

2 lerai^ 

3 lEraiJK 

4 ( IS— , s~ mss ) 

4 a (m— ISSb. fSfig^) 
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4 b fSmi) 

8 m^m 

9 mm. 

10 ^^mm&^nA msAmn) 

1 1 7t>^:^ifi] 

1 2 9b'>'^^r6j 

1 4 •7>f ^'D^^/L'-T' (iE|8]M) 

15 ^' ntT/l— y ( iErfi]K) 

2 2 SiJ^ (iEiertfKjW) 

100 ^r^^ 

10 1 itlWias^^ 

10 2 JtiSffl^S^JR?- 

2 0 0 ^SrSg^ 

3 0 0 

3 01 iiMmwm=ir 

3 0 2 Ifcttffl^^^ 
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:»^Bgl^;«dSifrHfgffE;gjfi5fBr2 2»2 2-^ i^r- T^^ttt^ 

P^-^(##) 2H088 GA02 GA17 HA02 HA03 HA06 HA18 JA07 KA05 KA06 U07 

NAIO HAll 

2H090 KA09 LAOl LA04 LA09 MA02 MAC? MBOl 

2H092 GAD GA14 JA24 JB05 JBll NA05 NA25 PA02 PA06 PAll 
QAll 



